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>

IV  6¢t1160C0C



10

15

20

25

136408

IMTPOU3BOAHBIE UMHWJIA3OIIMPUIVHA U UX ITPUMEHEHHUE B KAUECTBE
JEKAPCTBEHHOI'O CPEJICTBA

Hacrosimee n3o0peTeHne OTHOCUTCS K HOBBIM MMHAA30NUPUANHAM 001eH

bopmynsl A

N |
O
o R

A,

K crioco0aM UX MOJydeHus, K papManeBTHIECKUM KOMITO3UIUSAM, COAEPIKAIIIM
UX, U K UX IPUMEHEHHUIO B TE€PANIUU, B YACTHOCTH, NPH JICUSHUN HJIH PO UIAKTHKE
COCTOSIHUM, KOTOPBIE CBSA3AHBI CO CBONCTBAMHU OTPULATENbHON alI0CTepUIeCKOn
moayasuuu NR2B.

CoenuHeHus: COTNIacCHO M300PETEHUIO B COOTBETCTBUHU C 001IeH popmynoi A
JEMOHCTPUPYIOT CBOMCTBA OTPULIATEIBHON ajmjocTepuueckon moayasuuu NR2B.

[ITupoxomMacmTabHbIe UCCIETOBAHUS HA MPOTSIKEHUH MOCIEIHUX ABAJLATH JIET
nokasanu, 4to penentopsl N-mermi-D-acnaprara (NMDA) urparmoT BaxkHYIO posib B
Oone3nu Anbireiimepa, 6one3nu [lapkiMHCOHA, ABUTATEIBHOM PAaCCTPOMCTBE,
anOIIEKCUYECKOM MHCYJIbTE, 00JI€3HN MOTOHEHPOHA, MCUXO03€, SMHIIEIICUH,
TPEBOKHOM PAaCCTPONCTBE, MU30PPEHUH U OOJH.

HecenextuBHblil anTaroHucT perenrtopa NMDA ketamuH, (palueMU4ecKui, a
TaKke S YHAHTHOMED), JEKapPCTBEHHBIN Mpenapar, NPUMEHsIeMbl B OCHOBHOM IJIs
Havalla u MoJJep KaHUs aHEeCTe3UH, Ha MPOTSKEHUU NOCIEIHUX JIeT
NPOIEMOHCTPUPOBAJ KIMHUUECKYIO 3 (PEKTUBHOCTD NMPHU JICUSHUU OOJIBLIOTO
nenpeccuBHoro paccrpoiicta (B/IP) B cybanecrernyeckux no3ax (Murrough u np.,
2013, Am J Psychiatry. 170: 1134; Singh u np., 2016, Biol Psychiatry. 80: 424). A
UMEHHO, KETAMUH BBI3BIBAET OBICTPOE HAYAJIO NEHCTBHS, KOTOPOE MPOJOIKAETCS
HECKOJIbKO JHEH, y NalueHTOB, cTpagarninux b/IP, koToprie B HEAOCTATOYHOMN CTENEHHU

pearupyrT Ha CTAaHOAPTHYIO MeIuKaMeHTO3HYI0 Tepanuio (Berman u np., 2000. Biol
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Psychiatry 47:351, Serafini u gp., 2014. Curr. Neuropharmacol.12:444). Onnaxko,
HECeJIeKTUBHbIE aHTaroHUcThl perentopa NMDA uMeroT psan HexkenaTeabHbIX
peakiuii, KOTOpble OTPAHUYHMBAIOT UX MPUMEHEeHHe. B yacTHOCTH, A1 HECENeKTHBHBIX
aHTaroHucToB peuentopoB NMDA, Takux Kak K€TaMUH, XapaKTepHbI JTUCCOLUATUBHbIE
u ncuxorenHsle nobounsle peakunn (Krystal u ap., 1994. Arch. Gen. Psychiatry
51:199). B Hauane 1990-x ronos, ObLIO OOHAPYIKEHO, YTO CYIIECTBYET HECKOJIbKO
noatunos peuentopoB NMDA, kotopsie conepskat pazubie cyobenuaunbl NR2(A-D)
(Paoletti u op., 2013, Nat Rev. Neurosci 14:383). B nmocnenHee BpeMmsi, MOBBIIIEHHBIN
WHTEPEC BBI3BIBAIOT CEJIEKTUBHBIC OTPHUIATENIbHBIE AJUIOCTEPUIECKIE MOIYISITOPBI
peuentopoB NMDA noxnruna NR2B (NAM NR2B), koTopbie TpOAE€MOHCTPUPOBAIH
5} PeKTUBHOCTD B IIMPOKOM CHEKTPE KIMHUYECKUX MOKa3aHUHN IJIsl MPUMEHEHHS,
TaKUX KaK BHUMaHHE, SMOLUH, HACTPOEHHE, U OOJIb, a TAK)KE BOBJICUEHBI B PSJI
pas3NUYHBIX MaToJorui yenoseka (Mony u ap., 2009. Br. J. Pharmacol. 157:1301;
Chaffey u np., Current Anaesthesia & Critical Care, 19, 183). B wactHoctn, NAM
NR2B Takxe npoaeMOHCTPUPOBAIN AHTUAECNPECCAHTHOE ACICTBUE HA paHHEH CTaguu
kimHn4Yeckux ucneiranuii (Preskorn u np., 2008. J Clin Psychopharmacol 70:58).
Joknunuyeckue uccienosanus ¢ npumeHeHneM NAM NR2B, a takxe ¢
UCIIOJIb30BAHUEM PA3JIUYHBIX JIMHUN TPAHCT€HHBIX MbIIIEH MPOAEMOHCTPUPOBAIH, YTO
NMDA -peuentopsl, conepxamue NR2B, onocpeayoT noia0XKUTeIbHOE BIUSHUE
KeTaMHMHa, HallpuMep, B TecTe NpuHyauTenbHoro miasanus (Miller u ap., 2014 eLife
3:e03581; Kiselycznyk u np., 2015, Behav Brain Res, 287:89). Kpome Toro,
cenektuBHbie NAM NR2B uMmeroT npeumyliecTBa o CPaBHEHUIO ¢ HECEJEKTUBHBIMU
aHTaronuctamu peuentopoB NMDA, TakuMu Kak KeTaMUH, BCIEICTBHE
3HAYUTEJIBHOTO YMEHBUIEHHS JUCCOLMATUBHBIX U MCUXOTOMUMETHYECKUX MOOOYHBIX
peaknuii (Jimenez-Sanchez u ap., 2014. Neuropsychopharmacology 39:2673).
Onucannelie 10 HacTtosmero Bpemenu NAM NR2B npoaeMoHCTpupoOBaiu HEJOCTAaTKU
B OTHOLIEHUH UX PELENTOPHON (PapMaKoJIOTruH W/MIN B OTHOLUIEHHH APYTHX CBOHCTB
JEKapCTBEHHOTO CPEICTBA, KOTOPbIE UMEIOT OTPAHUYCHHYIO BO3MOXKHOCTD IS
MequKaMeHTO3HOH Tepanuu denoseka (Taylor, u ap., 2006, Clin Pharmacokinet. 45:
989; Addy u np., 2009 J of Clinical Pharmacology 49:856)).

WO 2016/29146 packpsiBaet coenuHeHus Gopmyasr (I)
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KOTOpBI€ SABJISIOTCS HHrHONTOpamMu MeTuoHuI-tRNA-cunTerassl (MetRS), u
MOTYT NMPUMEHATHCS B KauecTBe aHTHOMOTHKOB. @opmyna (I) B cooTBeTcTBHH C
WO 2016/29146 oxBaTbIBaeT KOHKpeTHbIE IpuMepbl 1734, 1744, 1745, 1757 1758,
1785 u 1790, koTOpBIE IEMOHCTPUPYIOT OEH3UMHUA30IbHYIO HIIH
UMHUA30TTUPUIUHOBYIO CYOCTPYKTYPY.

Heoxunauuo Ob1710 00HAPYIKEHO, YTO COEJUHEHHUSI B COOTBETCTBUU C HACTOS UM
U300pETeHNEM SIBIITFOTCS CUJIbHBIMH OTPHUIATEIBHBIMHU AJIJIOCTEPUIECKUMHU
moayisatopamu NR2B (cmoTtpu Tabauny 1), B To BpeMsi, Kak KOHKPETHBIEC TIPHMEPBI
1734, 1744, 1745, 1757, 1758, 1785 u 1790 B coorBercTBHU ¢ WO 2016/29146
IE€MOHCTPUPYIOT AJOBOJIBHO CIA0YI0 OTPHIATEIbHYIO AJITIOCTEPUUECKYIO0 MOAY JISIIIHIO
noHHOTO KaHaita NR2B wiu BooOine He mposBJISIIOT akTUBHOCTH (cMoTpu Tabnuiny 2).

Kpowme Toro, coenHeHHs] B COOTBETCTBHH C HACTOSIIINM U300peTeHUEM
IE€MOHCTPUPYIOT XOPOLIYI0 MEMOPAHHYIO MIPOHULAEMOCTh U OTTOK i1 VifFO OT HU3KOTO
no ymepennoro (cmotpu Tabauny 3 ananusa kiaerok MDCK (MDCK: Madin-Darby
canine kidney - knemxu Maoun-/[ap6u noyvex cobax) 6enxka MDR1 (MDRI1: multi drug
resistance protein 1 — 6enox 1 muoocecmeennoii nekapcmeennoii yemotiuueocmu) (p-GP)
( p-Glycoprotein - p-enuxonpomeun), u Tabnuny 4 ananuza kiaerok MDCK Genka BCRP
(BCRP — breast cancer resistance protein — 0e10K pe3ucmenmnocmu paka MoJ04YHOIl
acenesvr). COOTBETCTBEHHO, KaK 0’)KMAAETCs, COEJUHEHUs] B COOTBETCTBUU C
HACTOSIIIMM H300peTeHneM OyayT NeMOHCTPUPOBATDh MOAXOASIEe IPOHUKHOBEHUE B
TOJIOBHOM MO3T, KOTOpOoe HeoOxoanumo 1isi 3 (PEeKTUBHBIX JICKAPCTBEHHBIX CPEICTB,
nevicryromux Ha [THC.

Ananussl kyietok MDCK npenoctaBisitor uHGOpMaLH0 0 CIOCOOHOCTH
COEIMHEHHs NPEO0NIeBaTh reMaTodHIehannyecknii Oapbep. MccienoBanus
MPOHULIAEMOCTH Yepe3 MOJSIPU30BAHHBIC, HEMPEPbIBHBbIE MOHOCTOU KieTok MDCK-
MDRI1, BbIpalieHHbIC HA TPOHULAEMBIX (PUIBTPOBAIBHBIX NOMJIOXKKAX, IPUMEHSIOT B
KauecTBe MoAeHn abcopOuus in vitro: yCTaHaBIUBAIOT KaXyIuecs Ko3(QpHUIueHTsl
npornnaemoctu (PE) coennnennit uepes monocnon knerok MDCK-MDR1 (pH 7,4,
37 °C) B anmkanpHO-0a3anbHOM (AB) n 0a3anpHo-anukanbHOM (BA) HanpasieHun
nepenoca. [Ipounnaemocts AB (PEAB) npexncrasnser abcopbuuto iekapCTBEHHOTO
CpencTBa U3 KPOBH B TOJIOBHON Mo3r, u npoHunaemocts BA (PEBA) npencrasiser

OTTOK JICKAPpCTBEHHOTO CPEACTBA U3 TOJIOBHOT'O MO3ra O6paTHO B KPOBb, KaK
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BCJIEICTBIE IACCUBHON MPOHULIAEMOCTH, TaK U MOCPEACTBOM aKTUBHBIX MEXAHU3MOB
IIEPEeHOCa, ONOCPEYEMBbIX IEPEHOCUYNKAMHU OTTOKA U MOTJIOLIEHHs, KOTOpbIE
skcnpeccupyroTes Ha kiaetkax MDCK-MDRI1, npeumyiecTBeHHO NOCPEACTBOM
CBepxdKCIpeccupoBaHHOro yenoseueckoro MDR1. OnunakoBast v nmogoOHas
NPOHULIAEMOCTh B 00OOMX HANPABJICHHUSIX MEPEHOCA YKA3bIBAET HA MACCUBHYIO
IMPOHULIAEMOCTD, IPU 3TOM BEKTOPHAsI IPOHULAEMOCTb YKa3bIBAET HA JOMOJHUTEIbHbIE
aKTUBHBIE MeXaHU3MbI neperoca. bonee Bricokuit yposenb PEBA mo cpaBHeHwHto ¢
PEAB (PEBA/PEAB >5) yka3bIBaeT Ha BOBJICUCHHE B IPOIECC AKTHBHOTO OTTOKA,
onocpeayemoro nocpeactsoMm MDR1, 4To MokeT MOCTaBUTh NOA YyIrpo3y LeNb
JOCTUXKEHUsI TOCTATOYHOTO BO3/1eHCTBUS Ha rOJ0BHOM MO3r. COOTBETCTBEHHO,
yKa3aHHbII aHaIU3 00ecrneunBaeT 3HAYUMYI0 MOAAEPIKKY IJIsl BBIOOpa COeNMHEHUH,
KOTOpbI€ MOTYT NPUMEHSTHCA AN MOCIEAYIOIIero TeCTUPOBaHUs in vivo. Beicokas
NPOHHUIAEMOCTh, HE OTPAHMYEHHAsi OTTOKOM depe3 remaTosHuedanndeckuii 0apoep,
SIBJIAETCS MOJIOKUTEIBHON XapaKTEePUCTUKON COEANHEHUN, KOTOPbIE AOJKHBI
NPUMEHSITBCS ISl IEKAPCTBEHHBIX CPEACTB, AEHCTBYIOIUX IriaBHBIM oOpa3zom Ha [THC.
AHanoru4Hble KOHLENIUU npuMeHuMsl k aHanu3y kietok MDCK BCRP u ero
UHTEPIIPETAINH; CIEA0BATENBHO, JIsl TOTO, YTOOBI 00E€CTIEYUTh BBICOKYIO
MPOHUIIAEMOCTh Yepe3 rematodHiedanuueckuii Oapwep, siBysiercs 0cobo
NPEeANOYTHTEIbHBIM MUHUMHU3UPOBATh OTTOK (OTTOK <5) kak Ha nepeHocyukax MDRI,
Tak U Ha nepeHocyuxkax BCRP.

Kpome Toro, coequHeHus1 B COOTBETCTBUHU C HACTOSIUM H300pETEHHEM SBIISIOTCS
MeTa00INYeCKU CTAOMIBPHBIMU B MUKPOCOMAX MeveHu yenoBeka (cmotpu Tabauny 5,
yCTOWYUBOCTh K MHAKTUBALIMU B mpouecce Metabonusma). COOTBETCTBEHHO,
OKHMJIA€TCsl, YTO COEAMHEHHS] B COOTBETCTBHH C HACTOSIIIUM U300 PETEHHEM HMEIT
NOAXOISAUHA KIUPEHC i1 VIVO U, TAKUM 00pa3oM, JKeJlaeMyI0 MPOJOIKUTEIbHOCTD
NENCTBUS Y JIOAEH.

CTabuibHOCTD B MHKPOCOMAX MEYEHU YEJIOBEKAa OTHOCUTCS K MOIBEPKEHHOCTH
coennHeHn OnoTpaHcopmanuu B KOHTEKCTE BbIOOpaA W/UNK pa3paboTKu
JEKaPCTBEHHBIX CPEACTB C MOAXOASAIUMHU (PapMaKOKUHETHIECKUMH
xapakrepuctukamu. OCHOBHBIM MECTOM MeTa0O0IM3Ma JJIsl MHOTHX JIEKapCTBEHHBIX
CPENCTB sIBJISIETCA Ne4eHb. MUKPOCOMBI IEUEHH YE€JIOBEKa COAEPKAT HUTOXpOoMbl P450
(CYP) n, Takum 00pa3om, NpeacTaBIsIIOT MOAEIbHYIO CHCTEMY IJIS UCCJIeTOBAHUS
npouecca MeTaboIn3Ma JeKapCTBEHHOIO CPeACTBa in vitro. IloBbimeHHas

CTaOMJIBHOCTDH B MHUKPOCOMaAX MEYCHHU YCJIIOBCKA CBsA3aHa C pAAOM MMPEUMYIIECTB, B TOM
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YHCJIe MOBBIMIEHHON OMOIOrHUeCKON TOCTYMMHOCTBIO U MPUEMIIEMBIM MTEPHOIOM
MOJIYBBIBEZIEHUSI, YTO MOKET oOecnednuBaTh OoJjiee HU3KHUE A03bl U MEHEEe 4acToe
BBEIEHUE MpenapaToB nauueHTaM. Takum o0pa3oMm, NOBbIIIEHHAs] CTA0MIBHOCTD B
MHUKPOCOMAaX NMEYEHU YeJIOBEKa SBJIAETCS MOJOKUTEIbHON XapaKTepUCTUKOM
5 COEIMHEHU, KOTOPbI€ JOJLKHBI MPUMEHATHCS JJIsl IEKAPCTBEHHBIX CPEACTB.
CrnenoBarebHO, COEIMHEHUS B COOTBETCTBUHU C HACTOSAIIUM U300peTeHUEM,
npeaHa3HAYEHHbIE TSI MEJULIMHCKOTO PUMEHEHHsI, TOJKHBI OBITh Ooiee
CTaOMJIbHBIMH.
Takum oOpa3zom, 0ObEKTHBHAS TEXHUYECKAs 3a7ja4ya COCTOUT B TOM, YTOOBI
10 o0ecrneynTh CUIIbHBIC OTPULIATEIbHBIE ATJIOCTepUIecKrne MonyaaTopsl NR2B.

Hacrosimee n3obperenne obecrneunBaeT HOBblE UMUAA3OMUPUANHBI (OPMYITEI A

2
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15 R' npeacTaBisieT co00l PpeHus, KOTOPhIH He0OsA3aTeNbHO 3aMelleH

nocpenacTsoM ot 1 10 3 3aMecTuTeNel, BRIOpaHHBIX U3 TPYIIBI, COCTOsLIEH U3 PTOopa,

XJiopa, MeTusa, sTuna, uukaonponuia, F,HC—, FH,C—, F3C—;

R’ npencTaBsieT CoO00W BOAOPOI, METHI,
3 o
R npencrasisieT codboit Bogopon, GTop;
20 WM WX COJIb, B YACTHOCTH, UX (hapMaleBTHYECKH MPHUEMIIEMYIO COJb.

B npyrom BapuaHTe ocymecTBieHus, B 001eit Gpopmyie A, R' umeer To xe
3HA4YEHHE, KOTOPOE OMpPEAeIeHO B JIOOOM M3 MPEeabIAyIINX BAPUAHTOB OCYIIECTBICHUS,
U

R’ npeacTasisieT cod0oil BOAOPOX;

25 R’ npencrasisieT coboit grop.

B npyrom BapmaHTe ocymecTBieHus, B 00mmeit popmyie A, R' umeer To xe
3Ha4YEHHE, KOTOPOE OMpPEAENICeHO B JIOOOM M3 MPEenbIAyIINX BApUAHTOB OCYIIECTBICHUS,
u

2 o
R IpeACTaBIsIET COOOH METHUI,
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R’ npeacTaBysieT co00H BOAOPO.
B npyrom BapmaHTe ocyuecTBieHus, B 001meil popmyie A, R' umeer To xe
3Ha4Y€HHE, KOTOPOE OMpEAeIeHO B JIOOOM M3 MPenbIAyIINX BApUAHTOB OCYIIECTBICHHUS,
u
5 R’ u R’ npencrasnsior co6oii BOXOPOX.
B npyrom BapuaHTe ocyuiecTBieHUs, B 001eit Gpopmyie A, R? u R’ umeror 10 xe
3HAYEHHE, KOTOPOE OMpeAeeHO B JIOOOM M3 MPEabIAyIINX BAPUAHTOB OCYIIECTBICHUS,
u
R! npencTasiisieT codoit GpeHm, KOTophIi HeoOsI3aTeIbHO 3aMelleH
10 noCpencTBOM OT | wim 2 3aMecTuTes e, BRBIOpaHHBIX U3 TPYIIBI, COCTOsIIEH U3 GTopa,
xJyopa, metuna, F,HC—.
B npyrom BapmaHTe ocymecTBieHus, B 00mmeit popmyie A, R’ u R® umerot 10 xe
3Ha4YEHHE, KOTOPOE OMpPEAeIeHO B JIOOOM M3 MPENbIAyIINX BAPUAHTOB OCYIIECTBICHUS,
u

1 o
15 R peacTaBIsieT cO00H
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* F
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20 Hacrosimee n3obperenne obecrneunBaeT HOBblE UMUAA30MUPHANHBI 00IIEH

q)OpMy.]'[bI A, KOTOPbIC HEOKUAAHHO ABJIAOTCA CUJIBHBIMH OTPULATCIIBHBIMHA

annocrepudeckuMu moayisitopamu NR2B.
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Jpyroii aciekT u300peTeHuss OTHOCUTCSA K COEUHEHHSIM B COOTBETCTBHUU C
dbopMyJioii A B Ka4eCTBE OTPULIATEIbHBIX AJUIOCTEPHUIECKUX MONyIsITOopoB NR2B,
UMEIO UM MOAXOASIIYI0 MEMOPAHHYIO MPOHUIIAEMOCTb U OTTOK /7 Vilro OT HU3KOTO 10
YMEPEHHOTO.

Jlpyroii acnexT u300peTeHs] OTHOCUTCS K COeAUHEHUSIM B COOTBETCTBHU C
dbopmysioli A B KaueCTBE OTPULIATEIbHBIX AJJIOCTEPUIECKUX MOAYIsITOpoB NR2B,
UMEIO MM BBICOKYIO YCTOWYMBOCTb K MHAKTHBALIMH B IIpouecce Metaboinsma B
MUKPOCOMAaX MEUYEHU YeTOBEKa.

Jpyroii acnexT u300peTeHust OTHOCUTCS K COeTMHEHHSIM B COOTBETCTBHU C
dbopmyJioli A B Ka4eCTBE OTPULIATEIbHBIX aJIOCTEPHIECKUX MONyJISITOpoB NR2B,
UMEIO MM MOAXOASIIIYI0 MEMOPAHHYIO MPOHUIAEMOCTh, OTTOK i1 Vilr0 OT HU3KOTO 10
YMEPEHHOTO U BBICOKYIO YCTOHYMBOCTh K HHAKTUBALIUU B IpoLecce Merabonu3Ma B
MUKPOCOMaX MEeUYEeHU YeTOBEKa.

Jlpyroii aciekT n300peTeHuss OTHOCUTCA K papManeBTHIECKHUM KOMIIO3HIIUSAM,
COZIepIKaIUM 10 MEHbLIEH Mepe OTHO COEAUHEHHE B COOTBETCTBUH C GOpMYJIOit A,
He00s13aTeNbHO BMECTE C OJJHUM UJIM HECKOJbKHUMH HHEPTHBIMU HOCUTESIMHU /WU
pa3baBUTENISIMU.

JIOTIOTHUTENBHBIN aCTIEKT B COOTBETCTBUU C HACTOSIIUM H300peTeHneM
OTHOCHUTCS K COEIMHEHHSIM B COOTBETCTBHU C PopMyJION A, mpeaHa3HauEeHHBIM IS
NPUMEHEHUs U1 PO UIAKTUKN W/ WM JIEUEHHs] HAPYLIEHUH, CBA3aHHBIX C
OTPULATEIbHBIMU AJUIOCTEPUUECKUMH MoayaaTopamMu NR2B.

Jpyroit acnekT u3o0peTeHus OTHOCUTCS K CIoco0aM MOJy4eHHUs] COeUHEHUH B
COOTBETCTBUH C HACTOSIIIMM U300pEeTEeHUEM.

Honyuyenue

Crnenymouiue cxeMbl, IOCPEACTBOM NMPUMeEPa, B LIEJOM MPOAEMOHCTPUPYIOT,
KaKuM 00pa3oM MOJTy4aroT COeTUHEHUs B COOTBETCTBUH ¢ 00mel Gopmynoi A, a
TaK>Ke€ COOTBETCTBYIOLINE IPOMEXYTOUHbIE COEAUHEHUsI. 3aMECTUTENHU B COKPAIEHHOM
NPEeACTABJICHUN MOTYT OBITh TAKMMH, KaK ONPEAEIEHO BBIIIE, €CIIU HEe YKAa3aHO HHOE B

KOHTCKCTC CXEM.
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B kauecTBe aqbTepHATUBBI, CHHTE3 B COOTBETCTBUU CO CXeMaMu 1 U 2 MOXeET
OCYINECTBJSATHCA MOCPEACTBOM MPUMEHEHHS PalleMHUYECKOTO CJIOXKHOTO 4-mpen-

5 Oytuinosoro 3¢upa MmoppoauH-2,4-1ukapOOHOBON KUCIOTHI B KA4€CTBE HCXOIHOTO
Marepuana.

Kak cxema 1, Tak u cxema 2 MOTyT YCHEUIHO NPUMEHATHCS AJIsl CUHTE3a LieJIeBOro
COEJMHEHUs B IPAMMOBBIX KOJUYeCTBaxX, HaunHas ¢ 40 MMOJIb JKeJlaeMoro
3aMeneHHoTo MopdonuHa (panemudeckuit unu S sHaHnTHOMED; [IpuMmepst 36, 31, 31 B

10 COOTBETCTBUH C DKCIEPUMEHTAIBHON YaCTBIO ), TPUMEHsISI H30BITOK JKEIaeMOro
3aMenieHHoro 0ensunosoro cnupra, JUIIDA (3 skBuBajeHTa), HEOOXOAUMBII
CBA3YIOUINUM KOMIOHEHT, Takoi kak K/IW u IM®, B kauecTBe pacTBOPUTEJIS.

AnbTEepHAaTUBHBIN CUHTE3 B TPAMMOBBIX KOJUUYECTBAX MOXET OCYILECTBIATHCS

NOCPEACTBOM NPUMEHEHHUsI COOTBETCTBYIOIEro Mopdonnna (paueMudeckuil nin
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S snanTHOMED; 40 MMoub), TOA (2,5 sxBuBanenTa), HeOoapmoro n30eITKa TpedyemMoro
umunomikapbonara u cmecu CH3;CN/TI'® B coorHomenun 1/1 B kauecTBe
pacTBOpUTENS.

Ha cxeme 1 u 2 Bce 3aMecTUTENH Rl, R’ u R® umeror 3Ha4YeHue, KOTopoe
onpezneneHo ansg obueit GopMysbl A, 1Sl BCEX BAPHAHTOB OCYLIECTBIICHHS
NU300peTeHus, KOTOPbIe HEMOCPEACTBEHHO OTHOCITCS K HEMY, U B YaCTHOCTH UMEIOT
3HaYeHHUe, KOTOpOe omnpenesieHo B Gopmylie u3odpeTeHus.

OBUIUE ONPEAEJEHUS

TepMuHaMm, KOTOpbIE CIIEIUATBHO HE ONpeesIeHbl B 3TOH 3as1BKe, JOJIKHBI ObITh
JaHbl 3HAYEHUs, KOTOpbIe OyIyT HaHbl UM CIELHATUCTOM B JAHHOUW 00JIaCTH TEXHUKHU B
COOTBETCTBUHU C PACKPBITHEM U KOHTEKCTOM.

Korna coennHeHne B COOTBETCTBUH C HACTOSIINM H300pETEHUEM MPEICTABICHO B
BHJIe XUMHYECKOr0 Ha3BaHUs, a Tak:Ke B BuAe (GOPMYJIbl, TO B cliydae JF000ro
pacxokneHus Gopmysia UMEeT NPEUMYLIECTBEHHYIO CUITY.

ITpu 3TOM 3Be3109Ka B CyOdOopMyTaX MOKET MPUMEHSIThCS JAJIs1 0003HAUYESHUSI
CBSI3M, KOTOpas CBA3aHAa C OCHOBHOI MOJIEKYJIOH WU C 3aMECTUTENIEM, C KOTOPBIM OHA
CBs3aHA, KaK OMPENEJIeHO.

TepmuH "3aMeleHHbIN", KaK €ro UCIMOJb3YIOT B 3TOH 3asBKE, 03HAYAET, YTO
Mr000H OMMH MJIM HECKOJIBKO aTOMOB BOJIOPOAA HAa YKa3aHHOM aTOMeE 3aMEeHEH B
pe3yibTaTe BBIOOpPA M3 YKA3aHHOMW I'PYIIBI, MPU YCIOBHUH, YTO YHUCIO OCYLIECTBHUMBIX
BaJIGHTHOCTEH YKa3aHHOI'O aTOMa He NMPEBBIIIEHO, U YKa3aHHOE 3aMelleHle IPUBOAUT K
MOJIY4EHHUIO CTaOMIIBHOTO COSIUHEHHS.

Crepeoxummusn:

Ecnu cnenuanbHO HE yKa3aHO MHOE, BO BCEM OMUCAHUU M MPUIOKEHHOMN
dbopmysie uzoOpeTeHus: faHHAs XUMUYecKast GopMyJia UM Ha3BAHHE OXBATHIBAIOT
poTamephl, TAyTOMEPHI U BCE CTEPEO, ONTUYECKHUE I TEOMETPUUECKHUE U30MEPBI
(HampuMep, HAHTHOMEPBI, AHacTepeon3omMepsl, E/Z n3oMeps! u T.1.) U UX paneMaTsl, a
TaKK€ CMECH OTIAEJIbHBIX SHAHTHUOMEPOB B PA3JIUUYHBIX MPOMOPLUAX, CMECH
IUACTEPEON30MEPOB, UM CMECH JIF0OOH U3 YIIOMSHYTHIX BbIlIe GOpPM, Tie TaKue
M30MepPbl U SHAHTHOMEPHI CYIIECTBYIOT, & TAK)KE COJIM, BKIIOYasA UX (papMareBTHIECKH

NPpUEMIIEMBIC COJIA.
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Ob6mas ¢popmyna A
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Bce coenuHeHNs B COOTBETCTBUU C HACTOSALIUM H300pETEHUEM CYIIECTBYIOT B UX
TayTOMepHBIX popmax A-1 u/unm A-2.

Coamn:

®pasza "PapmaneBTHUESCKH TPUEMJIEMBII" UCTIOIB3yETCS B 3TOU 3asiBKE IJIs
0003Ha4YEHUs T€X COeIMHEHUM, MaTepUaoB, KOMIO3ULIIUN U/UIN JTEKaPCTBEHHBIX
¢dbopM, KOTOpbIE SBJIAIOTCS, B IpeAesax 3ApPaBoOro MEIULNHCKOTO CYXKICHHUS,
NOIXOASIIUMH IS IPUMEHEHHUS B KOHTAKTE C TKaHSMHU JIIOeH U )KUBOTHBIX 0e3
Ype3MEePHON TOKCUYHOCTH, Pa3apaKeHHUsl, allJIEPruIecKoil peakiuu, Uiu ApyTrux
npoOJyieM WU OCIOKHEHUH, U COpa3MEPHBI C Pa3yMHBIM COOTHOLIEHHEM MOJIb3bl/pUCKa.

Kak ux uCnoap3yrT B 3TOH 3asBKe, "(dapManeBTHIECKH puemMiIemMbie conu”
OTHOCSITCSI K TPOM3BOJAHBIM PACKPBITBIX COSAUHEHUN, I1€ HCXOIHOE COEeUHECHUE
o0pa3yeT COoJb MIJIM KOMIUIEKC C KHCIOTON UM OCHOBAHUEM.

[Tpumeps! KUCIOT, 00pa3yrmux (papManeBTUIECKH IPUEMIIEMYIO COJIb C
UCXOJHBIM COEAUHEHHEM, COAECPIKAIMUM OCHOBHBIN ()pAarMEHT, BKIIOYAIOT
MUHEpaJIbHBIE UJIH OPTaHUYECKUE KHUCIOTHI, TAKHE KaKk O€H30JCYIb(OHOBAs KHUCIOTA,
OeH30lHas KUCIIOTA, JIMMOHHAsA KHCJIOTa, 3TAaHCYJIb(OHOBAsI KUCIOTA, pymMapoBas
KHCJIOTA, T€eHTU3WHOBAS KUCJIOTA, OPOMHCTOBOAOPOIHASI KUCIIOTA, COJISTHAS KUCJIOTA,
MaJIeMHOBAs KUCIOTA, sI0I0YHAsl KUCIOTa, MAJOHOBAsA KUCJIOTA, MUHAIbHAS KUCIIOTA,

MEeTaHCYJIb(OHOBAsI KUCIIOTA, 4-MeTUI-0eH30JCcyIbhOHOBas KUcioTa, pochopHas
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KHCJIOTA, CAULUIIOBasl KUCIOTA, SHTAPHAs KUCJIOTA, CepHAasi KUCIOTa UM BUHHAS
KHCJIOTA.

ITpumMepsl KATHOHOB U OCHOBaHMI, 00pa3yIuX (apManeBTUIECKH IPHEMIEMYIO
COJIb C UCXOMHBIM COETMHEHHEM, COMePKAUM KHCIOTHBIH GparMeHT, BKmoJaroT Na',
K, Ca*", Mg>", NH,", L-aprunun, 2,2’ -umuso6ucstanon, L-mmsun, N-metun-D-
TIIIOKAMUH MJIA TPUC(TUAPOKCUMETHI)-aMUHOMETaH.

dapmManeBTUYECKH TIPUEMIIEMbIE COJH B COOTBETCTBUH ¢ HACTOSILIIMM
u300peTeHneM MOTYT ObITh CHHTE3UPOBAHbBI U3 UCXOJHOT'O COEUHEHHUS, KOTOPOe
CONIEP KUT OCHOBHBIN WJIM KUCIOTHBIH parMeHT, MOCPEACTBOM TPaAHUIIHOHHBIX
XUMUYECKNX MeTon0B. Kak mpaBuiio, Takue COJIM MOT'YT ObITh MOJYYEHbI MOCPEICTBOM
peakuuu CBOOOJHBIX KUCIOTHBIX UJIM OCHOBHBIX (POPM 3TUX COEIUHEHU C
IOCTATOYHBIM KOJUYECTBOM MOIAXOSLIEr0 OCHOBAHUS MM KHCJIOTHI B BOJE HJIU B
OpraHu4ecKoM pazbaBuTelsie, TAKOM KaK MPOCTOH 3 up, ITUIALETAT, STAHOI,
U30MPOMAHOJ, MJIH aLEeTOHUTPUII, UIH UX cMechb. CoNM APYrUX KUCIOT, OTIUYHBIX OT
YIOMSIHYTBIX BbILIE, KOTOPbIE, HATIPUMED, SIBJSIOTCS MOJIE3HbIMHU JJIsl OUMCTKU MU
BbIJI€JICHUS] COeIMHEHUH B COOTBETCTBUHU C HACTOSAIIUM H300peTeHneM (Hampumep,
TpudTOpaiETATHBIE COJIM), TAKXKE SBJSIIOTCS YaCThIO U300pETEeHHS.
KOJIMYECTBEHHBIE ONNPEJAEJEHNS BUOJIOT MYECKOW AKTUBHOCTH
N JAHHBIE

Ilepeuyenn coxkpameHui

BCRP 0eJIOK Pe3NCTEeHTHOCTH paka MOJIOYHOM JKeJe3bl

DMEM cpena Mrna B moguduxamuu JynbOekk

FBS ¢deranbHast ObIUbST CHIBOPOTKA

FLIPR CIeKTPOPOTOMETP IJIsl UTEHUS TJIAHLIETOB IS BU3YaTU3aLUH
bnyopecueHuu

HEK293 KJICTOYHAs TUHUSA, ONYyUYCHHAs U3 YeJIOBEYECKUX SMOPHUOHAIBbHBIX

KJICTOK ITOYKHU

HEPES Oydep rugpOKCHITUI-TTUIIEPA3UHITAH-CYIb(POHOBONH KHUCIOTHI
MDCK kieTku Manus-/lap6u nmouek cobak
MDRI1 Oenok 1 MHOKECTBEHHOH JIEeKapCTBEHHOW YCTOMYMBOCTH

p-GP P-rnukonporenn
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HeiicTBue in-vitro:

Onpenenenue papMaKoJOrH4ecKOd AKTUBHOCTH in Vitro

AKTHUBHOCTb CO€TUHEHUN B COOTBETCTBUHU C U300pPETEHHEM MOXKET OBITh
POJEeMOHCTPUPOBAHA C MOMOILIBIO Clieayromux aHanu3os kietok NMDA NR1/NR2b
in vitro:

Meton:

Knerounyro nunuro HEK293 yenoseka ¢ UHAyLUUPYEMON TETPALIUKINHOM
skcnpeccueii perentopa NMDA NR1/NR2B npumeHsiiv B KaueCTBE TECT-CUCTEMBI IJIsI
onpeneneHus 3QpPEKTHBHOCTH COSUHECHUS U ONPEAEICHUs YAeIbHONH aKTUBHOCTH.
Knerounas nunus Obuta npuodperena y komnanuu ChanTest, katanoxusii Ne CT6121.
AKTHUBHOCTB CO€IMHEHUs omnpenensiau ¢ nomombio cucteMbl FLIPRtetra (kommanus
Molecular Devices) mocpeacTBOM YCTaHOBJICHUS BIUSHUS COSIUHEHUI HA
KOHIIEHTPALUI0 BHYTPUKJIETOUHOI'O KaJbIUsl, BBI3BAHHYIO arOHU3MOM
TIMIUHA/TIyTamMara.

KyabTHBHpOBaHHE KJIETOK:

Knerku nmony4anu B BUAE 3aMOPOKEHHBIX KJIETOK B KPUO (pirakoHax, U XpaHUIU
70 IpUMeHeHusl, npu Temneparype -150 °C.

Knerku BoipamuBanu B KynbTypanbHoii cpene (DMEM/F12, 10 % FBS, 5 mkr/ma
Oonacrunununa, 150 mxr/ma 3eonuna, 500 Mxr/mn reHeruunHa). [Ipu 3Tom BaxkHo,
4TOOBI IVIOTHOCTH He npesbimaia 80 % KOHQIOEHTHOCTH MOHOCHTOs. [y
CyOKyJIbTUBUPOBAHUS, KJIETKH OTKPEIUISUIH OT KYJbTYPaJbHbIX MaTPAaCOB MOCPEACTBOM
pactBopa Bepcena. [l ananu3sa, KIETKU OTKPEIUISJIA, IPOMBIBAIN ABaXKAbI
uHAyKunoHHOU cpenori (DMEM/F12 Ge3 rinyramuna, 10 % FBS, 2 mkr/mn
TeTpaluKJInHa, 2 MM KeTaMHHAa) U BhICeBaJIU B 384-JyHOUYHBIE MJIAHIIETHI C MOKPHITHEM
PureCoat amine (¢ nonoocumensno sapscennvivu epynnamu) (BD 359324, 50000 knetok
Ha JyHKY B 50 MKJI) 32 48 4 10 MpOBENEHUS aHAM3a B UHAYKIIMOHHOHN cpene.

IMonyyeHnue coequHeHUA

Tectupyemsie coenuaenus pacteopsinu B 100 % JIMCO ¢ koHneHTpamnuei
10 MM, u Ha nepBoii ctaguu passoauiu B JIMCO no koHnentpauuu 5 MM, ¢
MOCJIEAYIOUUMHU CTaAusIMH cepuitHoro passeaenus B 100 % JIMCO. KpaTtaocTs
pa3BeleHUs] U KOJUYECTBO CTaAul pa3BeleHUs] MOTYT BapbUPOBATLCS B 3aBUCUMOCTH
ot norpedbHOocTel. OOBIMHO mosy4anu § pa3HbIX KOHIEHTpALUi NpHu pa3BeneHuu 1:5 B
IBYX MOBTOPHOCTSX, MOCTEAYIOLINE MPOMeXyTouHble passeaenHus (1:37,5) Bemects

IPOBOAMIIM C UCTIOJIb30BAHUEM BOAHOIO aHanutnieckoro oydepa (137 MM NaCl,
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4 MM KCI, 1,8 mM CaCl, 10 MM HEPES, 10 MM rnroko3s1, pH 7,4), 94T0 IPUBOAUT K
MOJIYY€HUIO KOHLIEHTpAalUsl COEJUHEHUs, B 3 pa3a Bblllle KOHEUHON UCCIeAyeMOi
KoHIeHTpauuu, u npu 3toM [IMCO ¢ koHuentpauuei 2,7 % NpuBOAUT K MOJYUEHUIO
BO Bpems a”anu3a 0,9 % koHeuHol koHueHTpanuu JIMCO.

Ananu3 ¢ ucnoan3opanuem FLIPR:

B neHp aHanusa Kjae€TKM NPOMBIBAIU 3 pa3a ¢ UCMOJb30BAHUEM AHAITUTUYECKOTO
Oydepa, mocne npomsiBanus 10 My Oydepa octapisuin B yHKax. K kieTkam
nobasnsiiu 10 Mk 3arpy3ounoro Oydepa nns BHecenust Ca (komnanuss AAT
Bioquest), u muaHmeTsl HHKYOUPOBAJIH C 3aKPBITON KPBIIIKON HAa MPOTSIKEHHUH
60 munyT nipu K. T.. K cTronbuky 1-23 nyHok miaHmeTa no6asisuiy 20 MK
aHanutudeckoro 6ydepa, cogepkamero 60 MkM riuiuHa (KOHEYHAs KOHIIEHTPAIUSI
20 MmxkM) u 3 MkM riyramara (KoHeuHast KoHIeHTpauus 1 MxM). @iyopecueHuio
(YKa3bIBAOIIYIO HA MPHUTOK KAJbLHs B PE3yJbTAaTe aKTUBALMM HOHHOTO KaHaja
NR1/NR2B) cuntsiBanu Ha yctpoiictee FLIPRtetra Ha npoTrsokeHun 60 cexyHI, ¢
L[€JIbI0 MOHUTOPUHIa UHAYLUPOBAHHOTO riiyramMaToM aelicteus. Ilo ucredenun
2 MUHYT B JYHKH OCTOPO’KHO 100aBisuin 20 MKJI COEAMHEHHs] UM KOHTpous (cTpoka 1-
22) B aHanutu4eckoM Oydepe. PuyopecLeHIINI0 CYUTHIBAIN HA YCTPONUCTBE
FLIPR tetra Ha NPOTS>KEHUU NOMOJHUTENBHBIX 6 MUHYT, C LIEJIbIO MOHUTOPUHIA
UHIYLUUPOBAHHOIO AEHCTBUS COEIMHEHMS MOCJE aKTUBALUU arOHUCTAMU. BbIUnCIAIOT
CpelHee 3HaueHHe 2 UcCiaeNoBaHuil uepe3 S MUHyT U uepe3 S MuH 10 cekyHn nmocie
n00aBJIEHNs] COEAMHEHUs, U B JaJbHENHIIeM MPUMEHSIOT AJ1st Bbruncienus: MKS0.
Kasxabiii MUKPOTUTPALMOHHBIN IJIAHIIET JJIsl aHAKU3a COAEp Kall NIyHKH (B cToaOuKe 23
win 24) ¢ koutposem JIMCO BMeCTO COEIUHEHUSI B KAYeCTBE KOHTPOJIS JAJIsI
WHIYLUUPOBAHHOW TNTHIIMHOM/TIyTaMaToM (uyopecieHnu (KOHTPOIU BHICOKOTO
ypoBHs), ¥ AyHKH ¢ 1 MKM sTamonHoro NAM NR2B B kauecTBe KOHTpPOJIEH HU3KOTO
yposHs (Coenunenue 22; ccouika: Layton, Mark E u np., ACS Chemical Neuroscience,
2011, 2(7), 352-362).

OueHka AaHHBIX U BbIYHCJICHHE:

@alin BBIXOAHBIX JAHHBIX YCTPONCTBA AJI UTEHUS IUIAHLIETOB COAEPKUT HOMEP
JYHKH ¥ YCTAHOBJIEHHOE CpelHee 3HaueHue eauHuIl ¢puyopecueHnnu. [{ns oueHku
TAHHBIX U BBIYUCIJIECHUS, U3MEPEHNE KOHTPOJSI HU3KOTO YPOBHS ObUIO YCTAHOBIECHO KaK
0 % KOHTpOIIA, U U3MEPEHHE KOHTPOJISI BBICOKOTO YPOBHS OBLIO YCTAHOBJIEHO KakK
100 % xonTtposs. 3nauenuss UKS50 Bbruucasny, npuMeHssi CTaHAApTHYIO

YeThIpeXMapaMeTpUUecKyo GOpMYIy JOTUCTHYECKOHN perpeccuu.
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Pacuer: [y=(a-d)/(1+(x/c)*b)+d], a = 3HaueHue HIKHEro ypoBHs, d = 3HaueHHE
BEPXHEro ypoBHs;, X = KoHUeHTpauus M; c=HMK50 M; b = Haki10H KpUBOIi.

OTpuunarenbHble annocTepuueckue Moayastopsl NR2B, noananarmomue nog
o0y CTPYKTYpPY A, u IeMOHCTpupyroomue Hu3koe sHaueHue UK50 asisroTes
IPEeANOYTUTEIbHBIMH.

Taoauua 1 AbdUBHOCTE in Vitro cCOeNUHEHNUN B COOTBETCTBUU C HACTOSIIUM

n300peTeHneM, Kak nojivaeHo B pesviabrate FLIPR -ananusa

Howmep ITpumepa | UK50 [EM]
1 409
2 83
4 228
6 475
8 404
9 293
10 156
11 55
12 73
13 122
14 121
15 93
16 104
17 76
18 54
19 128
24 748
25 477
26 78
27 95
28 42
31 132

Taoauua 2 AbDUHHOCTE i Vitro COeAUHEHUN, SBJSIOIUXCS OJMKAUIIUM aHAJIOTOM

(npumepsl 1734, 1744, 1745, 1757, 1758, 1785 u 1790 B COOTBETCTBUU C

WO 2016/29146), kak nnonyueso B ToM ke FLIPR-aHajiuse, 4To U COENUHEHUS B

Tabaune 1

Howmep IIpmepa B [MKS50 [HM]
WO 2016/29146

1734 >8885
1744 >8889
1745 >8898
1757 >8900
1758 >8884
1785 6200

1790 >8887
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Anaan3 kjierok MDCK MDR-1 (p-GP)

Kaxymuecs ko3¢ punuenter npouunnaemoctu (Papp) coennnenuii uepes
moHocion MDCK-MDR1 (MDCKII knetku, TpaHcHUIIUPOBAHHBIE MIA3MUION
skcnpeccuu kJJHK MDR1 yenoBeka) ycTaHAaBIMBAIOTCS B anuKaibHO-0a3aibHOM (AB)
u OasanpHO-anukaibHOM (BA) HampasieHuu.

Knerku MDCK-MDR1 (6 x 10° kietox/cm”) BbiceBani Ha GHIBTPYIOLIHX
snemenTax (kommnanusi Corning, cuctema Transwell, monu-kapbonat, pasmep mnop
0,4 MKM), ¥ KYyJIbTUBHPOBAJIH Ha npoTsikeHun 9 - 10 nueit. CoennHeHus,
pactBoperHbie B MaTouHOM pactBope [IMCO (1 - 20 MM), pa30aBiasitoT BOJHBIM
Ooydepom HTP-4 (128,13 MM NacCl, 5,36 MM KCI, 1 MM MgSO,, 1,8 MM CaCl,,

4,17 MM NaHCOs, 1,19 MM Na,HPO,, 0,41 MM NaH,PO,, 15 mM HEPES, 20 MM
rroko3bl, pH 7,4), B koTopsiil Obu10 1o6aBieHo 0,25 % BSA, ¢ TeMm, 4TOOBI MONYyYUTH
pacTBOpBI A5 epeHoca (KoHewHast KoHueHTpauus: 1 unu 10 MkM, KOHeUHas
kornentpanus JIMCO <= 0.5 %). PactBop A mepeHOCa HAHOCST HA alUKAJIbHYIO WU
0a3aJbHYIO TOHOPHYIO YacTh IJs uccienoBanus A-B unu B-A nporunaemocry,
coorBeTcTBeHHO. IIpu 3TOM mpuemuas gacts congepxut HTP-4 6ydep, B koTopsIii
opu10 nobasneno 0,25 % BSA. OOpa3usl coOuparT OT JOHOpPA B Hadaje U B KOHIIE
UCCIIEZIOBAHUS, U Yepe3 pa3Hble IPOMEXKYTKU BPEMEHHU Ha MPOTSKEHUH A0 2 4acoB, a
TaK)Ke U3 MPUEMHON YacTH, I TOro, uToOsl mocpeacTsoM Merona BOXX-MC/MC
IPOBECTH U3MepeHue KoHueHrpauuii. OToOpaHHbIE IPUEMHbIE 00bEMBI 3aMEHSIOT
CBEKHMM MPUEMHBIM pacTBOpoM. KoshpuureHT OTTOKA BBIUUCISIIOT MOCPEACTBOM
neneHus 3HaueHut Papp (b-a) Ha 3Hauenus Papp (a-b). Pesynabrarsl mokasaHsl B

Tabnuue 3.
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Tadoauna 3
IIpum. cpennuii Papp |kosdpduumnent
(a-b) [10-6 OTTOKA
cMm/c]
1 61 0,9
2 31.5 1,7
6 44.4 1,48
8 39 1,6
9 49 1,16
10 37 1,6
11 32 1,4
12 46 0,9
13 35 1,3
14 38 1,1
15 59 1,2
16 41 1,2
17 40 1,3
18 37 1,3
19 42 1,6
26 32 2
27 65 1,2
28 42 1,1
31 18 1,8

IIpuBeneHHBIE BBIIIE 3KCIIEPUMEHTAIbHbBIE PE3YJIbTAThl OKA3aJH, YTO
COEIMHEHUs B COOTBETCTBUM C HACTOSAIIMM H300pEeTEHNEM ABISAIOTCSA CUIBbHBIMU NAM
NR2B, nMenmumMu Xopoimyw MeMOPaHHYIO MPOHULIAEMOCTh U OTTOK in Vifro oT
HU3KOI'0 10 YMEPEHHOTO.

Anaan3 kjierok MDCK BCRP

Kaxymuecs ko3¢ punuentsr npounnaemoct (Papp) coennnenuii yepes
moHocion MDCK-BCRP (kaetku MDCKII, TpanchunupoBaHHbIe MIa3MUAO0H
skcnpeccuu kJIHK BCRP uenoBeka) ycTaHaBIMBAKOTCS B aluKajlbHO-0a3anbHOM (AB)
u OasanpHO-anukanbHOM (BA) HanpasneHun.

Kierku MDCK-BCRP (6 x 10° kieTok/cM”) BBICEBAIOT Ha (GUIBTPYIOMINX
snemenTax (kommnanust Corning, cucrema Transwell, monukapbonar, pasmep mop
0,4 MKM), ¥ KyJIbTUBHPOBAJIH Ha npoTsukeHun 9 - 10 nueit. CoennHeHus,
pactBoperHble B MaTouHOM pactsope JIMCO (1 - 20 MM), pa30aBiasitoT BOJHBIM
Ooypepom HTP-4 (128,13 MM NacCl, 5,36 MM KCI, 1 MM MgSOy, 1,8 MM CaCl,,

4,17 MM NaHCOs, 1,19 MM Na,HPO,, 0,41 MM NaH,PO,, 15 mM HEPES, 20 MM

rroko3sl, pH 7,4), B koTopsiit Obu10 1o6aBiaeHo 0,25 % BSA, ¢ Tem, 4TOOBI MONYyYUTH
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pacTBOPBI AJIs mepeHoca (KoHeuHast KoHneHTpauuio: 1 uin 10 MkM, KOHeUHas
koHuenTpauus IMCO <= 0,5 %). PacTBop s nepeHOCa HAHOCAT Ha aMUKAJIbHYIO UJIU
0a3aNbHYIO JTOHOPHYIO YaCTh JUJIs UCCIEA0BaHUS

A-B unu B-A nponunaeMoctu, coorBeTcTBeHHO. IIpuemnas gacte conep:xut HTP-4
Oydep, B koTopsii Ob110 fo6aBaeHo 0,25 % BSA. O6pasubl cobuparoT oT 1OHOpa B
Hayaje U B KOHIE UCCIIeIOBAHUs, U Uepe3 pa3Hble MPOMEKYTKH BPEMEHU Ha
NPOTSIKEHUH 10 2 YaCOB, a TaAK)Ke U3 MPUEMHON YacTH, JIs TOTO, YTOOBI MOCPEACTBOM
merona BOKX-MC/MC (ssicokoapghexmusnas scuoxocmuas xpomamozpaghus ¢
MAHOeMH O Macc-CneKkmpomempueil) MpoOBECTU U3MEPEHNE KOHLEHTPAIUHN .
OTobpanHbIe TpUEeMHBbIE 00BEMBI 3AMEHSFOT CBEKHM MPUEMHBIM PAaCTBOPOM.
KoapduuneHT 0oTTOKA BBIYUCISIIOT TOCPENCTBOM NelieHus 3HaueHui Papp (b-a) Ha

3HauyeHus Papp (a-b). PesynbraTel nokasanel B Tabnuue 4.

Tadauua 4

cpennuii Pa KO3 PULIMEHT
Hpuwm. (f-b) [10-6 PP ong)g

cm/c]
1 38 2.4
2 34 2.9
8 46 1,8
10 40 2,2
11 63 1
12 69 1
13 72 0,9
14 68 1,2
15 33 2,8
16 49 2.1
17 37 2.5
18 53 1,2
19 61 1,6
26 24 2.7
27 24 5,2
28 56 1,2
31 85 0,7

YcToiiuuBOCTh K HHAKTHBAIMU B Npolecce MmeTadousma

MeTabonnueckoe pa3aokeHHe TeCTUPYEMOTO COeUHEHNs aHATU3UPOBAIU NIPU
temneparype 37 °C, ucnonp3ys oObeIHHEHHbBIE MUKPOCOMBI IEYEHU YEJIOBEKA.
KoneuHslit 06beM HHKYOUPOBaHUs, KOTOPBIA cocTaByiseT 60 MKJI Ha KOHTPOJIbHBIIHI
MOMeHT BpeMeHH, conepxut 0ypep TPUC, pH 7,6 npu koMHaTHOH TeMnepaType

(0,1 M), xnopun maraus (5 MM BOZHOTO pacTBOpa), MUKpPOCOMabHbIN Oenok (1 Mr/mn
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ISl 4€JI0BEKAa) U TECTUPYEMOE COeAMHEHHE B KOHEUHOW KOHIIEHTPaLuH,
coctaysironied 1 MkM. Ilocne KOpOTKOTO mepuoaa npeaBapuTeNbHON HHKyOanu npu
temneparype 37 °C, peakunu HHUIIMUPOBAJIN TIOCPENCTBOM aA00aBiIeHUs OeTa-
HUKOTHHAMMaAeHUHINHYKIeoTuadochaTa, BocctaHoBIeHHOH popmbl (NADPH,

1 MM), 1 npexpalaiy MoCpesCTBOM MEPEHOCA AUKBOTHI B PACTBOPUTEND Uepes
pasnuuHbie MOMEHTHI BpeMeHu. [locae uentpudyruposanus (10 000 r, 5 mun),
ATMKBOTY CylepHATaHTa aHAJU3UpoBaiu nocpenctsoM merona KX-MC/MC
(orcuoxocmuasn xpomamozpagus ¢ manoemuoil macc-cnekmpomempueil), ¢ TeM, 4ToObI
OTPENeNIUTh KOJTHYECTBO UCXOAHOTO coennHeHus. [lepuon moynyBbIBeAeHUS
OTIpeNeJIsITH 10 HAKJIOHY KPUBOH MOJynorapudpMuueckoro rpapuka KpuBou

KOHLIEHTpauus-BpemMsi. PesynbraTel mokasansl B Talnure 5.

Tadoauna S

Ipum. Ilepuon
noayBbiBeaeHus: — t1/2
[MuH]
MHKPOCOMBI NMe4YeHH
YyeJ0BeKa

1 38

2 76

4 24

6 40

8 14

9 22

10 12

11 24

12 36

13 37

14 27

15 86

16 >130

17 >130

18 51

19 130

26 >130

27 130

28 >130

31 16

Hacrosimee n3o0perenne obecneuynBaeT COETUHEHUS B COOTBETCTBUH C
dbopmyJioii A, KOTOpbIE HEOKUJAHHO MPUBOIAT K MOJYYSHUIO OJIaronpusiTHON

KOM6I/IHaI_II/I${ CICAYHOIUX KIHYEBBIX MMaApaMETPOB:
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1) orpuuarenbHas ajtocrepudeckasi monyisanus NR2B,

2) bnaronpusiTHas CTaAOUIBHOCTh B MUKPOCOMAX MEYEHHU YEJIOBEKa, U

3) OTTOK in Vifro OT yMEPEHHOr0 0 HU3KOro Kak Ha nepeHocuunkax MDR1, Tak u
Ha nepeHocunkax BCRP.

dapmaneBTHYECKAS] KOMIIO3H LU

ITogxonsimue npenapaTsl AJisi IpUeMa COEUHEHUN B COOTBETCTBUH C HACTOSILIUM
nzo0OperenueM OyayT OYEBHIHBI JJIsI CIELIMATUCTOB B JAHHOW 00JIACTH, W BKJIIOYAIOT,
Harpumep, TabJIeTKH, Jpa)e, KarcyJibl, CYMIMO3UTOPUHU, TAOJIETKH sl pacCachbIBAHHUS,
NACTUJIKU, PACTBOPBI, CUPOTbI, HACTOUKHU, PUIBTP-MAKETUKH, HHbEKLIHOHHBIE
pPacTBOPBI, PAaCTBOPHI IJIsI HHTASIUN, TOPOIIKH, u T.4.. Conepkanune
(apManeBTHUECKN aKTUBHOTO(-bIX) COEAUHEHUS(-Ui1) MOXKET BAPbUPOBATHCS B
nuamna3oHe ot 0,1 go 95 mac. %, npeanoututenpHo oT 5,0 10 90 mac. % KOMMO3ULINHU B
L[EJIOM.

[Mogxonsimue TabNeTKU MOTYT OBITh MOJIYYEHBI, HAIPUMEP, TTOCPEICTBOM
CMEILINBAHUS COEAUHEHUS B COOTBETCTBHH C HACTOSILINM U300PETEHHEM C U3BECTHBIMU
BCIIOMOTATEJIbHBIMHU BEIECTBAMH, HAIIPUMEP, HHEPTHBIMU pa30aBUTEISIMH,
HOCHUTEIISIMH, Pa3PBIXIUTENSMH, aJbIOBAHTAMHU, TOBEPXHOCTHO-aKTUBHBIMU
BELIECTBAMH, CBSI3YIOIIMMHU BELIECTBAMH U/MJIHM CKOJb3ALUMH BEIECTBAMH U
MPECCOBAaHUS MOJYUYEHHON cMecH aisi o0pa3oBaHus TabIETOK.

Ilpumenenue npu Je4eHHH/cnocod NpUMeHeHHus!

IMpumenenuss NAM NR2B B nedeOHBIX Hessix Ajist 4ejoBeka Obuiu 00001 eHbI B
o063opax Traynelis u np. (Traynelis u np., Pharmacology Reviews, 2010, 62:405),
Beinat u gp. (Beinat u ap., Current Medicinal Chemistry, 2010, 17:4166) u Mony u ap.
(Mony u np., British J. Pharmacology, 2009, 157:1301).

Hacrosimee n3o0peTeHne OTHOCUTCS K COEIUHEHHUSM, KOTOPbIE MOJIE3HbI PH
JE€YEHUH TICUXUYECKUX PACCTPONCTB, 3a00J€BaHNN M COCTOSIHUH, I'Ie OTPULIATEIbHAS
annocrepuueckas moayysauus NR2B nMeer TepaneBTu4ecKkyr0 MOJb3y, KOTOpPbIE NIPU
sTOM BKIIOHAKOT: (1) paccTpoiicTBa HacTpoeHUs: U adpdeKTUBHBIE PACCTPOHCTBA
HacTpoeHus; (2) paccTpoiicTBa MHU30PPEHUIECKOTO CEKTPa; (3) HEBPOTUUECKHUE,
CBSI3aHHBIE CO CTPECCOM U COMATH3MPOBAHHBIE PACCTPOMCTBA, B TOM YHCJIE TPEBOXKHBIE
pacctpoiicTBa; (4) paccTpolCcTBA MCUXOJOTHYECKOrO Pa3BUTHUS; (5) MOBEAeHUYECKUE
CHUHIPOMBI, CBSI3aHHbIE C PU3NOJOTUYECKUMH HAPYUIEHUAMHU U PU3UUECKUMH

dbaxTtopamu; (6) paccTpoHCTBA, BhI3BAaHHBIC YIOTPEOICHNEM MCUXOAKTUBHBIX BEIIECTB
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U aJUKTUBHBIE paccTpoiicTsa; (7) 3a0oneBaHus, CBsI3aHHbIE C CHMIITOMAaMHU
HETaTUBHOMN U MO3UTUBHOMN BAJIEHTHOCTH.

C Touku 3peHus ux GapMaKoJIOTHUYECKOrO AeHCTBUS, COCIUHEHUS B
COOTBETCTBUHU C HACTOSIIIUM H300PETeHHEM SIBISIOTCS MOAXOASIIMME JJIsl TPUMEHEHUS
IIPU JICYEHUH PACCTPOICTBA, 3a00I€BaHMS NN COCTOSIHUS, BBIOPAHHOTO M3 MEepedHs,
COCTOSILIEro U3

(1) neuenus: paccTpoOCTB HACTPOEHUs U aP(HEKTHUBHBIX PACCTPOUCTB HACTPOCHHUS,
B TOM 4HCJIe OUMOISIPHOTO paccTpoiicTBa | THNa nenpeccuBHOM, rHMTOMaHHAKATbHOM,
MaHUAKaJIbHON U cMeInaHHOH (GopMbl; OunossipHoro paccrpoicrsa Il Tuna;
OeNpEeCCUBHBIX PACCTPONUCTB, TAKUX KaK CUHUYHBIN AENPECCUBHBINA STTHU30]1 HIIH
peKyppeHTHOe OOJIbIIOe NEeNPECCUBHOE PACCTPOMCTBO, HEOONBIIOE NETIPECCUBHOE
pPaccTPONCTBO, NEMPECCUBHOE PACCTPONUCTBO C MOCIEPOIOBBIM HAUYAJIOM,
IEenpecCUBHBIE PACCTPOMCTBA € MCUXOTHYECKUMHU CUMIITOMaMH; OOJbIIOTO
IEeNpPEeCCUBHOrO PACCTPONCTBA C UK O€3 COMPOBOXKAAKINETO TPEBOKHOTO qUCTpecca,
CO CMEIIAHHBIMH MPOSIBJICHUSIMH, MEJIAHX OJIMNYECKUMHU MPOSBICHUSIMH, ATHITUIHBIMU
NPOSIBIICHUSIMH, COOTBETCTBYIOIMMHU HACTPOCHUIO NICUXOTUYECKUMHU MPOSBICHUAMH,
HE COOTBETCTBYIOIIMMHU HACTPOESHHUIO NICUXOTHYECKUMU MPOABIECHUAMHU, KATATOHUEH.

(2) neueHus pacCTpOMCTB HACTPOEHHUSI, OTHOCAIIUXCS K N30 pEHUIECKOMY
CHEKTPY, a TaKXKe JPYTUX MCUXOTUYECKUX PACCTPONCTB, BKIHOUas MHU30(PPEHUI0 U
mu3oadPekTUBHOE PACCTPONHCTBO C COMPOBOKAAMIINMH HETATUBHBIMU H
KOTHUTHUBHBIMHU CUMIITOMAaMU.

(3) neyeHus HapyIIeHUH, OTHOCSIIUXCS K HEBPOTHYECKUM, CBSI3aHHBIM CO
CTPECCOM M COMATU3MPOBAHHBIM PACCTPOMCTBAM, BKJIIOUAsi TPEBOKHBIE PaCCTPOICTBA,
reHepaJu30BaHHOE TPEBOKHOE PACCTPONHCTBO, MAHUYECKOE PACCTPOMCTBO C
aropagobueii miu 6e3 Hee, crerupuyeckyo Goduro, counanbuyr Gobduro,
XPOHUYECKNE TPEBOKHBIE PACCTPONHCTBA; 0OCECCUBHO-KOMIYJIBCUBHOTO PACCTPOICTBA;
peakIuy Ha CUIIbHBIA CTPECC M PACCTPOIMCTB aJanTaluu, TAKIX KaK
MOCTTPABMATUYECKOE CTPECCOBOE PACCTPONCTBO, APYTHX HEBPOTUUECKHX PACCTPOICTB,
TaKUX KaK CHHIPOM JeNepCOHANN3aNNU-epealn3aiu.

(4) nevyeHuns HapyIIEHUH MMCHXOJOTHYECKOTO PA3BUTHS, BKIHOUYas oOmme
paccTpoiCTBa MCUXOJOTHYECKOTO PA3BUTHUS, B TOM YHCJIE CHHAPOM Acreprepa u
cunapoM Perra, ayTuueckue pacCTpoNCTBA, NETCKUH ayTU3M U TMIEPAKTUBHOE
pPaccTPONCTBO, COYETAIOIIEECS C YMCTBEHHOW OTCTAJIOCThIO U CTEPEOTUITHBIMH

IBWKEHUSMH, CrienupuuecKoe pacCTpoiCTBO pa3BUTHS MOTOPHOHN pyHKINH,
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cnennduUecKrue paccTpOCTBa pa3BUTUS YUEOHBIX HABBIKOB, CHHIAPOM AeduIuTa
BHUMAaHUS U TUNIEPAKTUBHOCTH.

(5) neueHus MOBEAEHUYECKUX CHHIAPOMOB, CBSA3AHHBIX C (PU3HNOJIOTUYECKUMHU
HapyLIEHUSIMH U PU3MYECKUMH (PAaKTOPAMHM, BKJIIOUAs ICUXUYECKHE U MOBEASHYECKIE
paccTpoiicTBa, CBA3AHHBIE C MTOCIEPOAOBLIM IIEPUOJIOM, B TOM UUCJIE TOCTHATAIbHAS U
IIOCJIEPOIOBAs AENPECCUsT, PACCTPONCTB MUILEBOTO TOBEICHHS, B TOM YHCIIe HEPBHOU
AHOPEKCHHU U HEPBHOW OYJIUMUM, U IPYTUX PACCTPONUCTB KOHTPOJIS HAA
OOy KIEHHUSIMH.

(6) neveHuss pacCTPONCTB, CBSI3AHHBIX C ICUXOAKTUBHBIMH BEIIECTBAMH U
BBI3BIBAIOLIIUX 3aBHCUMOCTbh, KOTOPbIE MPEACTABISAIOT COOOI paccTpoiicTBa, CBA3AHHbBIC
¢ ynoTtpebieHueM ICUXOAKTUBHBIX BEINECTB, BbI3BAHHBIC YIIOTPEOJCHHEM AJKOTOJIS,
KaHHaOuMCa, TaJUTIOIUHOTEHOB, CTUMYJIATOPOB, CHOTBOPHBIX, Ta0aKa.

(7) neuenus 3ab0neBaHUN, CBA3AHHBIX C CHMIITOMaMU HEraTUBHOMN U MO3UTHBHON
BAJIEHTHOCTH, B TOM YHCJI€ aHT'€AOHUH, MPOJOJKUTEIBHOTO YyBCTBA YIPO3bl U YTPATHI,
CYULUAIbHBIX MBICIIEH.

Kak ux UCIONB3YyIOT B 3TOH 3asBKe, eclik He Oy/IeT He YKa3aHO MHOE, TEPMUHBI
“mpoBeneHue JIeueHus , “JeueHue” TOJKHBbI BKJIIOYATh BEASHHE U YXOJ 32 CYOBEKTOM-
YeJOBEKOM HJIU MAaIlHEHTOM-YEJIOBEKOM C LeJbl0 OOpbOBI ¢ 3a001€BaHUEM,
COCTOSIHUEM, UJIU PACCTPOMCTBOM, U BKJIIOUAIOT BBEAEHNUE COEAUHEHUS] B COOTBETCTBUH
C HACTOSIIIMM H300peTeHHeM ISl MPEAOTBPAILESHHS MOSBJICHHUS] CHMIITOMOB MJIN
OCIIOKHEHUH, 00JIer4eHNuss CAMIITOMOB UJIM OCJIOKHEHUH, MJIM YCTPAHEHHUS
3a00JIeBaHMs, COCTOSIHUS, WJIH PACCTPONCTBA.

Kak ero ucnonp3yroT B 3TOi 3asiBKe, €Clii He OyIeT He YKa3aHO WHOEe, TEPMUH
“npodunakTuka’ TOJKEH BKJIKYATh (a) YMEHbIICHUE YaCTOThI OJJHOT'O UJIH
HECKOJIBKMX CUMIITOMOB; (0) YMEHbILIEHHUE TSKECTH OAHOTO HIIH HECKOIbKHUX
CUMIITOMOB; (B) 3a/iep)KaHue FIIH MPEAOTBPAIEHHE PA3BUTHS JOMOJTHUTEIbHBIX
CUMIITOMOB; W/uiu (T) 3aeprKaHue WU NMPEeIOTBPAIleHUEe Pa3BUTHS PACCTPOICTBA UK
COCTOSIHHUSI.

B cooTBeTCcTBHU C APYTUM aCMeKTOM, HACTOsIIee n300peTeHne odecrneunBaeT
coenuaenue Gopmysbl A win ero GpapManeBTUUECKH TPUEMIIEMYIO COJIb,
npeaHa3HAYEHHbBIE Uil IPUMEHEHUS NPHU JeYeHUH U/WIH NpOoQUIAKTHUKE BBIIIE
YIOMSIHYTBIX COCTOSTHUH.

B cooTBeTcTBHU C APYTUM aCMeKTOM, HACTosIIee n300peTeHne odecrneunBaeT

coequHeHue GOpMyIIbl A B COOTBETCTBUU C JIOOBIM U3 MPEABIAYIIUX aCTIEKTOB,
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OTJIMYAIOLIUMCS T€M, UYTO COeAUHEHHE (POPMYJIbI MIPUMEHSIOT B IOMOJHEHHE K
noseneHueckoi repanun, TMC (TpaHcKkpaHHUalbHOW MarHuTHOHN ctumyssiiun), KT
(31€KTPOKOHBYJIBCUBHON TEPANUU) U K APYTUM BUIAM TEpanui.

KomOunuposannasi Tepanus

CoennHeHUs1 B COOTBETCTBHH C HACTOSALIUM U300pETEHHEM MOTYT
KOMOMHHUPOBATHCS C IPYTUMH BapUAHTAMHM JICYEHHUsI, U3BECTHBIMU JJIsl IPUMEHEHHUS B
JaHHOW O0JIaCTH B CBSI3U C JICYEHUEM JIFOOOTO M3 MOKA3aHUM, JeYeHUe KOTOPOTO
paccMaTpuBaeTCs B COOTBETCTBUU C HACTOSALIUM H300PETCHHEM.

B cooTBeTCTBHU C APYTrUM aCMEKTOM, HACTOsIIee H300peTeHne o0ecrneunBaeT
coenrHeHne GOPMYJIbl A B COOTBETCTBUH C JIOOBIM U3 MPEIbIAYINHX aCIEKTOB,
OTJIMYAOLTUMCS T€M, UYTO COeAUHEeHHE (OPMYyJIbl A MPUHUMAIOT B IOTOJHEHHE K
JEYEHUI0 OJTHUM HMJIM HECKOJIbKMMH aHTUIENPECCAHTAMH, BBIOPAHHBIMH U3 NEPEYHS,
COCTOSILIIEr0 U3 AYJIOKCETHHA, SCUHUTAJONpamMa, OynponuoHa, BeHnadgaKkcruHa,
neceeHnadakCHHa, CEPTPANNHA, MAPOKCETHHA, (PIyOKCETHHA, BOPTHOKCETHHA,
MUPTpa3anuHa, UTAIONPaMa, BIJIA30J0HA, TPA30J0HA, AMUTPUNITUINHA,
KJIOMUTIPAMHUHA, arOMeJIaTHHA, JIEBOMHUIJIHAIIUIIPAHA, COJU JIUTHUS, TOKCETNHA,
HOPTPUNTHINHA. TepMUH “aHTUIETPECCAHT O3HaudaeT Jboil hapManeBTUYESCKUIH
areHT WJIN JIEKAPCTBEHHOE CPEACTBO, KOTOPbIE MOTYT MPUMEHSTHCS JUJIs JICUSHUS
Ienpeccuy Uiy 3a00eBaHUN, COMPOBOXKIAIOLIUXCS NeNPECCUBHBIMU CUMIITOMAMHU.

B cooTBeTCcTBUU C IPYTHM acHneKkTOM, HacTosee n3o0pereHne obecrneynBaeT
coenuHEeHHE GOPMYJbl A B COOTBETCTBUU C JIIOOBIM U3 MPEIbIAYLINX aCIEKTOB,
OTJIMYAKOLIUMCS T€M, UTO COeAuHEeHne HOPMYyJibl A MPUHUMAIOT B JOMOJHEHHE K
JEYSHUI0 OTHUM MJIM HECKOJIbKHUMHU HEHpPOJIeNTUKAMU, BBIOPAHHBIMU U3 MEPEUHs,
COCTOSILIIET0 U3 apUIUIPA30Ja, MAJTHIEPUI0HA MAIbMUTATA, JYPAa3uIOHA, KBETHAINHA,
pUCTIEpUIIOHA, OJIAH3AMNHA, MAJUNePUIOHa, OPEKCIUIIPa30Ia, KIO3alnHa, a3€HANHA,
XJIOPIPOMAa3UHA, TAJONEPUI0a, KapuIlpasuHa, 3UMPACUI0HA, AMUCYJIbIIPULA,
ujnonepunona, paydpenasnna, OJIOHaHCEpUHA, apUMHUIIPa30Jia Jaypokcuna. TepMuH
“HeliponenTHK’ O3HauaeT J0OOH GapMaLeBTUUECKUI areHT WIN JEKapCTBEHHOE
CPEeICTBO, KOTOPBIE MOTYT IPUMEHSITHCS IJIs JIeUeHHsI 3a001eBaHN, CBSA3AHHBIX C
NCUXOTUYECKUMHU UJIU JENPECCUBHBIMU CUMIITOMAMH.

B cooTBeTCcTBHU C APYTUM aCMeKTOM, HaCTOsIIee n300peTeHne odecrneunBaeT
coennHeHne GOPMYJIbl A B COOTBETCTBUH C JIOOBIM U3 NMPEIbIAYINUX aCIEKTOB,
OTJIMYAIOLIUMCS T€M, UTO COeAUHEHHE GOPMYJIbl A IPUHUMAIOT B JOMOJHEHHE K

JICUHCHUIKO OAHUM HUJIN HECKOJIBKUMHU MMCUXOCTUMYIJIATOPOB, BbI6paHHbIX N3 NEPEUHA,
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cocTosIero u3 gucaekcamdperamuna, meruindenunara, amperamuna,
nexkcaMperamuHa, nekcMeruiapennnara, apmonadpunnna, monapununa. TepMun
“IICUXOCTUMYJIATOP” O3HAYaeT JNOoH papMalieBTUUECKUN areHT Ui JIEKapCTBEHHOE
CPEACTBO, KOTOPBIE MOTYT IPUMEHATBHCS AJIs JIeYeHUs 3a00/1eBaHU M, TAKUX KaK
paccTpoiicTBa HACTPOEHUS, HJIM PACCTPOICTBA KOHTPOJIS HAJ MOOYKIACHUSIMH.

B cooTBeTcTBUU C IPYrUM acHneKkTOM, HacTosuee n3o0pereHne obecrneuynBaeT
coenrHeHne GOPMYJIbl A B COOTBETCTBUH C JHOOBIM U3 MPEIbIAYIIHX aCMEeKTOB,
OTJIMYAOLTUMCS T€M, UTO COeAUHEeHHe (HOPMYJIbl A IPUHUMAIOT B JIOMOJHEHHE K
J€YEHUI0 HOOTPOIHBIMH MPenapaTamMu, BHIOPAHHBIMU U3 MEPEYHs, COCTOSINETO U3
OKCHpaneTaMa, nupaneTaMa, Wid NPOAYKTa IPUPOJHOr0 MPOUCKOXKIEHUS 3BEpOOOit
OOBIKHOBEHHBIH.

B cooTBeTCTBHU C APYTUM aCIeKTOM, HACTOsIIee H300peTeHne odecrneunBaeT
coennHeHne (GOpPMYyJbl A, KOTOPOE MPUHUMAIOT B JOTIOJIHEHUE K JICUEHUIO OJHUM WJIU
HECKOJIbKIMH aHTHUAENPECCAHTAMH, HEHPOJENTHKAMH, ICUXOCTUMYJITOPAMH,
HOOTPOITHBIMH penapaTaMu HJIH IPOJYKTAMH MPUPOIHOTO MPOUCXOKACHUS B
COOTBETCTBUH C JFOOBIM U3 MPEAbIAYIIUX ACMEKTOB, OTJIMYAOLIUMCS TE€M, YTO
KOMOMHAIUs COeAUHEHHS (POPMYJIbI U OJHOTO MUJIM HECKOJbKUX AaHTHAENPECCAHTOB,
HEHWPOJIENTUKOB, IICUXOCTUMYJIATOPOB, HOOTPOITHBIX MPENapaToB HIH MPOAYKTOB
IPUPOIHOTO MPOUCXOXKAECHUS IPUMEHSIOT B JONOJHEHNE K TTOBEIEHUECKOH Tepamnuu,
TMC (TpanckpaHuanbHOH MarHuTHON ctTuMyssanun), DKT (31eKTpOKOHBYIBCUBHON

Tepanuu) U K IpyruM BUAAM Teparnuii.
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QKCIHEPUMEHTAJIBHAA YACTDH

Coxkpamenus:

ALTH
APCI
Boc
KU
CO,
A
JAXM
JUITD
JUIIDA
JIM®D
ESI

EtOAc
EtOH
IIpum.
q

HATU

B2XX
B2XX-MC

MeOH
MHWH
MC
MW
NH;
PSI

KT

R¢
scCO,

pactB

ALETOHUTPUI
XUMHUYECKasi HOHU3ALMS PH aTMOC(HEPHOM AaBIEHUN
mpem-0y THIOKCUKAPOOHUIT

1,1’ -xapOOHUIAUUMHIAA3OJT

IBYOKHUCH yriepozaa

IeHb

IUXJIOPMETaH

OUUA30TPOTHUIIOBBIN 3P uUp

IUU3O0MPONUIITUIAMUH

IuMeTHIPOpMaMu

3JIEKTPOPACHbUTUTENIbHASI HOHU3ALIHS

(B Macc-CIeKTpOMETPUH)

STUJIALETAT

3TaHOJ

npumep

qac(-bl)

O-(7-a3zabenszorpuaszon-1-mi)-N,N,N' N'-
TeTpameTunypoHuiirekcapropdpocdar

BBICOK02((EeKTHUBHAS KUAKOCTHAs XpomaTorpadus

BBICOKOA(D(peKTUBHAS KUIKOCTHASI XpoMaTorpadus B COUeTaHUU C

Macc-CIeKTPOMeTpUen
MOJISIpHAs KOHIIEHTpalus (MOJIb/JT)
METaHOJI

MUHYTa(-bI)
Macc-CIeKTpOMeTpus
MOJIEKyJIsipHas Macca
aMMHaK

(GyHT Ha KBagpaTHBIA AIOUM
KOMHaTHas TeMmieparypa
BpeMsl yepKUBAHUS
ceepxkputuueckuii CO,

pacTBOPHUTEND
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TBTU O-(6enzorpuazon-1-mm)-N,N,N',N'-
TeTpamMeTuiypoHuiterpapTopbopar

TOA TPUITUIIAMUH

TFA TpUPTOPYKCYCHASA KUCIOTA

To terparuapodypan

TCX TOHKOCJIOIHast Xpomarorpadus

CoX CBEpXKpUTHUECKas GpaouaHas xpomarorpadus

Coxpameﬂnﬂ B CIIEKTPAJIbHBIX JAHHBIX:

1H-AMP NPOTOHHBIN ANEPHBI MArHUTHBINA PE30HAHC
YII. yILIUPEHHBIN

) XUMUYECKUN CIOBUT

I nybmer

on IBOMHON nyOset

IT IBOWHOW TPUMJET

JIMCO-ds rekcaaeiTepoauMeTuiICcyabpokcu

H IIPOTOH

I'o I'epu (=1/cexyHnna)

J KOHCTAHTa B3aUMOJEHCTBHA
M MYJIbTHILIET

M. . MUJITHOHHBIE TOJIH

KB KBapTeT

c CHUHTJIET

T TPHUILIET

I TPOWHOU nyOJeT

O0mas aHaJIUTHKA

Bce peakuuu npoBOAMIN, MPUMEHSSI KOMMEPYECKH JOCTYITHbIE PEareHThl U
pactBopurtenu. Cnekrpsl AMP peructpuposanu Ha annapare Bruker AVANCE IITHD,
400 M, c ucrnonp30BaHueM nporpaMmuoro obecrneuernuss TopSpin 3.2 pl6. Xumuueckue
CABUTH MPHUBEIECHBI B MIJLIMOHHBIX NOJNSAX (M.1.), IO CPABHEHHUIO C BHYTPEHHUM
CTAHAPTOM TPHUMETUIICIIIAHOM B eauHHUnax 6. OTroOpaHHbIE JaHHBIE MPEICTABICHBI
CIEAYIOIUM 00pa3oM: XUMHUYECKHUI CIBUT, MYJbTHILIETHOCTb, KOHCTAHTHI
B3auMozencTBus (J), HHTErpupOBaHUE. AHAIUTHYECKYIO TOHKOCIONHYIO
xpomartorpaduro (TCX) ocyuiecTBuanu ¢ HCIOAb30BAHUEM INIACTHHOK CO CIOEM

cunukarens 60 F254 xomnanun Merck. Bee coenunenus Oblu npencTaBieHbl Kak
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OAWHOYHBIE MATHA, UCIOJIB3Ys IPU 3TOM KOPOTKOBOJHOBOMN Auana3oH Y ® usnydeHus.

ITony4yanu Macc-CneKTPbl HU3KOTO pa3pelIeHus, UCIO0Nb3Ys )KUAKOCTHON XpOMaToO-

macc-crnekrpomerp (QKXMC), koropsrit cocrostn uz KX (aorcuokocmnozo

xpomamoepacgha) cepun Agilent 1100, coeqnHeHHOro ¢ KBaJpyNOJIbHBIM MaccC-

cnexktpomerpoM Agilent 6130 (mosgo)XUTENbHAS 3JIEKTPOPACTBUIUTENbHAS HOHU3ALNS).

MeTtoabr:
BIKX-MC meroabr:
Metoa 1

Hazeanue memooa:

Z003_S0

OnucaHue ycTpoicTaa:

Agilent 1200 ¢ DA- u MS-nerekropom

Kononka: XBridge C18 3,0 x 30 mM_2,5 MKM

H3roToBUTENb KOJOHKU: Waters

Onucanue:

I'panuent/PactBopurens |% Pacts. |% PacTs. ITorox Temn. ObpaTHoe

Bpewms [mMuH] [Bona [AuetonuTtpun] | [mia/mMuH] [°C] JlaBJICHUE
0,1 % [PSI]
NH;]

0,0 95,0 5,0 2,2 60,0

0,2 95,0 5,0 2,2 60,0

1,2 0,0 100,0 2,2 60,0

1,25 0,0 100,0 3,0 60,0

1,4 0,0 100,0 3,0 60,0

MeTon 2

Ha3zeanue memooa: Z011 _S03

OnucaHue ycTpoicTaa: Agilent 1200 ¢ DA- u MS-nerektopom

Kononka: XBridge C18 3,0 x 30 mM_2,5 MKM

H3roToBUTENb KOJIOHKU: Waters

Onucanue:

I'panuent/PactBopurens |% Pacte. |% PacTs. ITotox Temn. ObpatHoe

Bpewms [mMuH] [Bona [AueronuTtpun] | [mia/mMuH] [°C] JlaBJICHUE
0,1 % [PSI]
NH;3]

0,0 97,0 3,0 2,2 60,0

0,2 97,0 3,0 2,2 60,0

1,2 0,0 100,0 2,2 60,0
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Hazeanue memooa: Z011_S03

1,25 0,0 100,0 3,0 60,0
1,4 0,0 100,0 3,0 60,0
Metona 3

Haszeanue memooa: 004_CA10

OnucaHue yCcTpoucTBa:

Waters Acquity, nerektop QDa

Kononka: XBridge C18 3,0 x 30 mM_2,5 MKM
HsroroButenb kogoHKU: | Waters
Onucanue:
% % Pacts. ITotok Temn. |Ob6paTtHOe
I'panuent/PacTBoputens |PacTs. |[Aueronurpun] |[min/MuH] |[°C] JlaBJICHUE
Bpewms [mMuH] [Bona [PSI]
0,1 %
NH;]
0,0 95,0 5,0 1,5 60,0
1,3 0,0 100,0 1,5 60,0
1,5 0,0 100,0 1,5 60,0
1,6 95,0 5,0 1,5 60,0
Metoa 4
Haszeanue memooa: Z018 S04

OnucaHue ycTponcTBa:

Agilent 1200 ¢ DA- u MS-gerexTopom

Kononka: Sunfire C18 3,0 x 30 mm_2,5 Mkm
Hsrorosutens konoHku: | Waters
Onucanue:
% % Pacts. ITorok Temn. |O6paTHOe
I'panuent/PactBoputens |PacT. |[Aueronutpun]|[mn/mun] [[°C] |naBneHue
Bpewms [mMuH] [Bona [PSI]
0,1 %
TFA]
0,0 97,0 3,0 2,2 60,0
0,2 97,0 3,0 2,2 60,0
1,2 0,0 100,0 2,2 60,0
1,25 0,0 100,0 3,0 60,0
1,4 0,0 100,0 3,0 60,0
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AHanuTH4YeCKHE MeTOAbI XUpaabHOi CDX:

MeTtoa 5:

I C2 20 MeOH NH; 001

Ha3zeanue memooa:

1 C2 20 MEOH NH; 001

Onucanue yctpoiicraa:

Agilent 1260 SFC ¢ nerexropamu DAD u
ELSD

Komnonka:

Lux® Cellulose-2 4,6 x 250 MM_5 MKM

H3roroBurenp KOJOHKHU:

Phenomenex

I'panuent/PactBOopuTens |% % PacTts. Motok  |[Tewmmn. [°C] |ObpatHoe
Bpewms [mMuH] Pacts. |[MEOH [Mn/MuH] nasnenue [PSI]
[scCO2]|20 MM
NH;]
0,0 80,0 20,0 4,0 40,0 2175,0
10,0 80,0 20,0 4,0 40,0 2175,0
Meton 6:
I C4 20 MeOH _NH;3 001
Hazeanue memooa: I C4 20 MEOH NH; 001
Onucanue ycrporicrBa: |Agilent 1260 SFC ¢ nerektopamu DAD n
ELSD
Kononka: Lux® Cellulose-4 4,6 x 250 MM_5 MkM
Hsrorosurens konoHku: |[Phenomenex
I'panuent/PactBopurens | % % Pacts. ITorok  |Temn. [°C]|O6parnoe
Bpewms [mMuH] Pacte. |[MEOH [ M1/ MuH] nasienue [PSI]
[scCO2]|20 MM
NH;]
0,0 80,0 20,0 4.0 40,0 2175,0
10,0 80,0 20,0 4.0 40,0 2175,0

Meron 7: I C4 30 MEOH NH; 001

Ha3zeanue memooa:

I C4 30 MEOH NH; 001

OnucaHue ycTpoiicTaa:

Agilent 1260 SFC ¢ nerekropamu DAD u
ELSD

Kononka:

Lux® Cellulose-4 4,6 x 250 MmM_5 MkM

H3roroBuTenb KOJIOHKHU:

Phenomenex
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I'panuent/PactBOopuTens |% % PacTs. ITorok |Tewmm. [°C]|Ob6parHoe
Bpewms [mMuH] Pacts. |[MEOH [Ma/muH] nasienue [PSI]

[scCO2]|20 MM

NH;]

0,0 70,0 30,0 4,0 40,0 2175,0
10,0 70,0 30,0 4,0 40,0 2175,0
Metoa 8: I TA 35 MEOH NH; 001
Hazeanue memooa: I 1A 35 MEOH NH; 001
Onucanue ycrpoiictBa: |Agilent 1260 SFC ¢ nerextopamu

DAD u MC
Kononka: Chiralpak® [A 4,6 x 250 MmM_5 MkM
Usrorosutens koJoHKH: |Daicel
I'panuent/PactBopurens |% Pacte.  |% PacTs. ITotox Temn. |O6patHOoe
Bpewms [muH] [scCO2] [MEOH [Ma/muu] |[[°C] |maBneHue

20MM NH;] [PSI]

0,0 65,0 35,0 4,0 40,0 |2175,0
10,0 65,0 35,0 4,0 40,0 |2175,0
Meton 9: I C4 30 ETOH NH; 001
Ha3zeanue memooa: I C4 30 ETOH NH; 001
Onucanue ycrpoiicrBa: |Agilent 1260 SFC ¢ nerexktopamu DAD nu

ELSD
Kononka: Lux® Cellulose-4 4,6 x 250 MmM_5 MKM
Hzrorosurtens kosoHkH: |Phenomenex
I'panuent/PactBOopuTens |% % PacTts. IMorok |Tewmn. [°C]|O6paTHOe
Bpewms [mMuH] Pacte. |[ETOH [Mi/muH] nasnenue [PSI]

[scCO2]|20 MM

NH;]

0,0 70,0 30,0 4,0 40,0 2175,0
10,0 70,0 30,0 4,0 40,0 2175,0

Meron 10: I IG 40 MEOH NH; 001

Ha3zeanue memooa:

I I1G_ 40 MEOH NH;_001

OnucaHue ycTpoicTaa:

Agilent 1260 SFC ¢ nerekropamu DAD u

MC

Kononka:

Chiralpak®-1IG 4,6 x 250 MM_5 MKM

H3roroBuTeNnb KOJOHKHU:

Daicel
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I'panuent/PactBOopuTens |% % PacTs. ITorok  |Tewmm. [°C]|ObpaTtHOoe
Bpewms [mMuH] Pacte. |[ETOH [Ma/muH] nasnenue [PSI]
[scCO2]|20 MM
NH;]
0,0 60,0 40,0 4,0 40,0 2175,0
10,0 60,0 40,0 4,0 40,0 2175,0

Metoa 11: I SA_ 15 MEOH NH; 001

Hazeanue memooa: 1 S4A 15 MEOH NH; 001
Onucanue ycrpoiictBa: |Agilent 1260 SFC ¢ nerexkropamu DAD u MC
Kononka: CHIRAL ART® Amylose SA 4,6 x

250 MM 5 MKM

Hsrorosurtens konouku: [ YMC

I'panuent/PactBOopuTens |% % Pacte. |IloTok Temn. [°C] |ObpatHoe
Bpewms [mMuH] Pacte. |[ETOH [Mi/MuH] NaBJICHUE
[scCO2] ({20 MM [PSI]
NH;]
0,0 85,0 15,0 4,0 40,0 2175,0
10,0 85,0 15,0 4,0 40,0 2175,0

IosryyeHne NpoMeKyTOYHBIX COCIHHEHHUH:

IIpumep la
H O
Ly
N” NH, Nj

o~
A °

CnoxHubiit 4-mpem-0yTunossiii 3¢up S-mopdonun-2,4-n1uKkapOOHOBONH KUCIOTHI
(10 r, 43,2 mmonb) pactBopsiniu B JIM® (120 mun), u temneparypy noHuwkanu 1o 0 °C;
opw1 nobasnsin TBTU, u cmech nepememuBanu 15 muH. nepen nodasnennem TOA
(12,05 mn) u 2,3-quamunonupunus (4,7 r; 43,2 mMonb). PeakiinoHHyIO cMech
nepeMemnBaiu 20 4acoB Mpu KOMHATHOH Temmeparype nepen obpadorkoii: IMP
yAAJSIIU B YCJIOBUSX MOHM)KEHHOTO AaBICHHS, ChIpOi mpoaykT pasBoaunu EtOAc
(300 mu) u Bomoit (100 mur), u 3aTeM QUIBTPOBAIH Yepe3 CTEKISTHHBIA PUIBTP.
Oprannveckyro a3y oTnessui U npoMbIBaIH S5 %-M BOZHBIM PacTBOPOM
ruapokapbonara Hatpus (50 mn). PactBop runpokapbonaTta HaTpusi 0OpaTHO
skcTparupoBaiu ¢ ucnoip3oBanueM 100 ma EtOAc, opranndeckue ¢pasbl 00beaUHAIN

BMecTe, U cymuiau Haa Nay;SO4. OCcTaTok, KOTOPBIN MOJy4Yaiu Mocje BellapuBaHUs
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pacTBOpUTENEH, OYUINATIN TOCPEACTBOM (udII-xpomMaTorpadun, NpuMeHss

EtOAc/MeOH/NH,OH (97/3/0,3).

ITonywyanu 11,5

BOXX-MC; Meton : Z011_S03; R¢[mun] : 0,82

MC:323 (M+H)"

Rt xupanproit COX
Meron: I C2 20 MeOH NH; 001.M

Rt [mun]: R-3HanTHOMED
2,90; 4,7 % (mioimanb muka)

Rt xupanproit COX
Meron: I C2 20 MeOH NH; 001.M

Rt [MuH]: S-a3HaHTHOMED
3,38; 95,3 % (momanb muka)

5 Ilpumep 16

Coenunenue [Ipumepa 16 Oputo monyueHo no anajoruu ¢ [Ipumepowm la.
HcxonHble MaTepuaibl: CIOXHBIN 4-mpem-0yTunoseiii 3¢up mopponun-2,4
nukapOoHoBOil kucnoTel (550 mr, 2,4 Mmoub), 2,3-nuaMuHo-5-propnupuaus (340 wmr;
2,7 mmons), TBTU (850 mr, 2,6 mmonb) u TOA (1,0 mu, 7,2 mmoins) B AM® (5 mi).

10 ITonyuanu 580 mr

LT
78’\‘0 oA
% 0]

B3XX-MC; Meton : Z018 S04; Ry [mu#n] : 0,79/0,87

MC:323 (M+H)"

IIpumep 2a

\ \
Q\IN N~ JN

N‘%{ N,
H o H Z/O

+

. )

O] 7& o
Coenunenue Ilpumepa la (11,5 1, 35,67 mmouns) pacteopsiin B JIM® (100 min),

15 pobasnsnu CsF (7 r, 50 MMOJB), 1 pEaKIIMOHHYIO CMECh MepeMenBain 28 4acoB Ipu

temneparype 100 °C. TemnepaTypy MOHWXaIU IpU KOMHATHONW TeMIepaType, U B

yCJIOBUSIX MOHMUKEHHOTO AaBjeHus yaaiasanu JAM®; ceipoit npoaykT passoaunu EtOAc
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(250 M) u Bomoit (50 mur), opranndeckyro a3y oraensm u cymuiau Hag NaSOy.
ChIpoif IPOAYKT, KOTOPBIN MOJyYaIH MOCJI€e BbINAPUBAHUS PACTBOPUTEIS], OUUIIAITH
nocpexnctsoM ¢pmm-xpomarorpaduu (JIXM 95/MeOH 5/NH,OH 0,5), B pesynbraTe

qero nojyvaim 5,2 I JKeJ1aeMOro COCaAnHCHU.

. + +. +H-
BOXX-MC; Meton : Z011 _SO03; R¢[mun] : 0,77 MC:305 (1\+/I H)'; 249 (M+H
- n300yTeH)
Rt xupansuoit COX Rt [MuH]: S-a3HaHTHOMED
Meton: I C2 20 MeOH NH; 001.M 283; 81,75 %
Rt xupansuoit COX Rt [MuH]: R-3HaHTHOMED
Meton: I C2 20 MeOH NH; 001.M 3,63 muH; 18,2 5%

Ananutuueckas COX mokasalia, 4TO MPOU3OILIA YACTUYHAS PalleMU3aLUs

(aHaHTHOMEPHBIH U30BITOK 63,5 %); 5,2 r moABepraNtu XUPaJTbHOHN MpenapaTuBHON

C®X xpomarorpadpuu.

Ycnosus npenapatusHoit COX:

Kononka Lux®Cellulose-4_21,2x250 MM_5 MKM
PactBopuTenu:

scCO2 80 %

MeOH 20 mM NH3 20 %

Perynsatop o6paTHOrO AaBJICHHS 150 Gap
Temnepatypa 40

CKopoCTh MOTOKA 60 mJyi/MUH
Konuenrpauus mpoOsbl 50 mr/mn
PacTBopuTenb npoObl MeOH

O06beM BBOOUMOI TPOOBI 200 mMkn

JInuHa BOJHBI IETEKTOpA 254 um

YcTpoicTBO Jasco Rockclaw 150

Tlpumep 26: nociue paszaenenus nocpeancrsoM npenaparusaoil COX noayyaiu
337r

N
o

7& o

MC: 305 (M+H)"; 249
(M+H-u306yTen)"

BOXX-MC; Meton : Z011_S03; Ri[mun] : 0.76
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Rt xupanpuoit COX

Meron: I C4 20 MeOH NH; 001.M Rt [mun]: 2,30

"H AMP (400 MI', AIMCO-ds); & m.a.: 1,44 (c, 9 H); 3,04 (ym. ¢, 1 H); 3,17
(ym. ¢, 1 H); 3,68 (tn, J=11,43, 2,65 I'u, 1 H); 3,82 (ym. a, /=13,39 'y, 1 H);
3,94 - 4,08 (m, 1 H); 4,22 (yw. n, /~12,88 T'u, 1 H); 4,76 (an, J=10,23, 2,91 I',
1 H); 7,22 (an, J=7,83, 4,80 I'u, 1 H); 7,93 (yu. n, J/=7,58 I'u, 1 H); 8,33 (an,
J=4.80,126Tu, 1 H)

IIpumep 2B: mocie pa3nejaeHus nocpeacTsomM npenapatuuoit COX nonyyanu
0,75 r

BDYKX-MC; Meron : Z011_S03; R, [mun] : 0,76 MC: 305 (M+H)"; 249
(M+H-I/ISO6YTGH)+

XupanpHas COX;

Meron: I C4 20 MeOH NH; 001.M Rt [mn]: 2,86

'H sIMP (400 MI'y, IMCO-ds); 6 m.a.,: 1,44 (c, 9 H); 3,04 (yw. c, 1 H); 3,17 (ym.
¢, 1 H); 3,68 (tn, J/=11,43, 2,65 ', 1 H); 3,82 (yw. n, J/=13,39 I'u, 1 H), 3,94 -
4,08 (m, 1 H); 4,22 (yw. x, J=12,88 'y, 1 H); 4,76 (nn, /=10,23, 2,91 I'u, 1 H);
7,22 (an, J=7,83, 4,80 I'u, 1 H); 7,93 (yw. n, J/=7,58 T'u, 1 H); 8,33 (nn, /=4,80,
1,26 Ty 1 H)

IIpumep 2r

Coenunenue IIpumepa 16 (580 mr; 1,7 mmonb) u K»;03 (300 mr; 2,2 MMoJib) B 2-

nponanose (10 mun) nepememnBanu npu temneparype 80 °C Ha npoTsKeHUU 6 4, npu

TeMIepaType OKpysKarollel cpeabl Ha MPOTSHKEHUH 3 HEH, U ¢ 00paTHBIM

XOJIOAUJIBHUKOM Ha MPOTsKEHUU S5 4. 3aTem nobapisiiu 1onoaHuTeabHbiil K;;0s

(300 mr; 2,2 MMOJB), U CMECh HarpeBau ¢ 0OPATHBIM XOJOJUIbHUKOM Ha MPOTSKEHUH

16 4. ITocne oxmaxxaeHUsI 1O KOMHATHOH Temmepatypsbl, nobasnenus AILIH, u

¢unbrpoBaHus, GUIBTPOBYIO XKUJKOCTh YIIAPUBAIN, H OCTATOK OYHINAJIH OCPEACTBOM

npenapatuBHoii BOXKX (C-18 X-Bridge; 50 °C; H,0+0,15 % amMmMmuax : anieTOHUTPUI =

85:15 -> 65:35), B pesynbrare yero nonydanu 440 mr xexaeMoro nNpoaykTa.
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MC: 321 (M-H)’, 267

BOXX-MC; Meton : Z018 S04; Ry [mun] : 0,88 (M+H-I/ISO6YT6H)+

) . Rt : 1,82 muH (39,5 %) u
XupanpHas CO®X; Meroa: I SA 15 MeOH NH; 001 2,48 wn (60,5 %)

"H SIMP (400 MT'i, IMCO-ds); 8 m.xi.: 1,44 (¢, 9 H); 2.91 — 3,11 (m, 1 H); 3,12 —
3,24 (m, 1 H); 3,67 (tn, J=11,44, 2,72 T'u, 1 H); 3,81 (ymw. x, J/=13,31 ',

1H); 4,00 (ym. x, J/=10,90 I'u, 1 H); 4,21 (yw. n, J/=12,55T'u, 1 H); 4,75 (an,
J=10,27,3,04 Tu, 1 H); 7,80 — 7,94 (m, 1 H); 8,33 (¢, 1 H); 13,18 (ym. ¢, 1 H)

Ilpumep 21

Cwmecp u3 2,3-guamuHo-4-Metun-nupununa (85 mr; 0,69 mmouns), [(mpem-
Oytokcu)kapOoonmi |MopdonuH-2-kapOoHoBOH kucnoTs! (150 mr; 0,65 mmons), TBTU
(220 mr; 0,69 mmonb) u TOA (300 mki; 2,2 mmonb) B IM® (2 M) nepeMeinBaniu npu
TeMIepaType OKpy:Karlneil cpeasl Ha npoTsokeHnu 30 MuH. 3aTeM 100aBiIsAIn
YKCYCHYIO KHUCIIOTY (2 MJT), U cCMeCh IepeMeIlNBaIu Ha MPOTsKeHUH 16 4 mpu
temmepatype 100 °C. ITocne nobaBneHus IMOKCaHA, CYIINUIN CyOnuMamnuei, OCTaToK
pPacTBOPSUIH B METaHOJe, JOOABIISUIM HECKOJBKO Kallesib KOHI. aMMHaka QribTpoBanu
u ouninanu nocpeactsom npemnaparusHoil BOXX (C-18 X-Bridge; 50 °C; H,0+0,15 %
aMMHuaK : auetToHuTpwi = 82:18 -> 62:38), B pesynbTare uero noaydanu 120 mr (58 %)

JKeIaeMOoro MpOayKTa.

N
T

BDXXX-MC (Z011_S03): R, [mus]: 0,80 MC: 319 (M+H)"

IIpumep 36
Coenunenue Ilpumepa 26 (1,3 r; 4,27 mmonsp) pactBopsinu B AXM (20 ma), u

peakUHoOHHYI0 cMech oxnaxaanu npu temmeparype 0 °C; nobasusmu HCI (5,34 ma; 4N
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pacTBOp B AMOKCaHE), U yepe3 15 MUH TeMnepaTypy MOBBIMIATIN NMPU KT. PeakIMOHHYIO
cMmech nepemewmnBanu 15 gyacos; JIXM ynapusaiu B yCIOBUAX MOHUXKEHHOIO JaBJICHUS
npu temnepatypy 35 °C.

IMonyyanu 1,15 r xenaemoro npoaykra (Ilpumep 30).

~
o)
N)
H
BOXX-MC;Meton : Z011_S03; R¢[muH] : 0.18 MC: 205 (M+H)"
XupanpHas COX R¢[muH]: 3,82
Meton: I TA 35 MeOH NH; 001.M

IIpumep 3r

Coenunenue Ilpumepa 3r nmonydanu no aHanoruu ¢ [Ipumepom 30. Mcxonnbie
matepuansl: coenuHenne [lpumepa 2r (440 mr, 1,4 mmons) u HCI (8 M, 1N pactBop B
IUOKCaHe) B AUOKcaHe (4 mi).

10 ITonyuanu: 400 mr

F

N/N
ﬁ*‘r
J

BB}KX-MC;MeTon - Z011 S03; Ry [mun] : 0,16 MC:223 (M+H)"

IIpumep 31

Coenunenue Ilpumepa 21 (120 mr; 0,69 MMOJIb) CMEIIUBAIH € XJIOPHAOM
Bojopoxaa B nuokcane (4N; 10 mi), u cMeCh epeMelInBaiu Ipu TeMIepaType
15 OKpy:karouiei cpeabl Ha npoTs>keHUH 16 4. CMech ynapuBajid B BaKyyMe, U OCTAaTOK

(110 mr) npumensinu 6e3 MoCienyo el OYUCTKY.
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BDXKX-MC (Z011_S03): R [mMun]: 0.51 MC: 219 (M+H)"

IIpumep 4a

Cwmecw u3 (4-¢propdenun)-meranona (3,0 r, 23,8 mmonb) u N,N’-
aucykumHuMuauikapoonara (6,1 r, 23,8 MMoub) ¢ 4-UAMETUIIAMUHOTTUPUIHTHOM
(1,1 r, 9,0 mmonb) B IXM (30 mu) u aneronutpruie (30 Mir) nepeMeInnBaiu Ha
NpOTsKeHUH 16 4 mpu TeMmepatype okpyskaromeit cpensl. [Tocne nobasnenus
bonpmero konuuecrsa JIXM, cMech Obl 3KCTParupoBalid ¢ HCIOJIb30BAHHEM BOJBI,
cosstHoM kucnoThel (0,5 N) u Bognoro pacteopa Na,COs (1 N), BogHbIe (a3bl
SKCTparupoBaiu ¢ ucnojb3doBanueM JIXM, u opranndeckue ¢asnl cymuiau Hag MgSOy.
ITocne BrimapuBaHus B BAKyyMe, OCTATOK NEPEMEIINBANIN C AUITUIIPUPOM U
ynapusaiu. [lonydeHHOE TBEpAOE BEIECTBO CHOBA MEPEMEIINBAIHN C AUITUIIPUPOM,
¢unpTpoBaNH, CYIMININ B BAKyyMe, U IPUMEHSIN 0€3 MOoCAeyIImel OUUCTKH.

Ilonyuennoe konuuectBo: 4,7 T.

oj\oj‘p
SO

BDXXX-MC (Metox ): Z018_S04 R [muH] : 0,94 MC: 267 (M+H)"

TH SIMP (400 MI', AIMCO-ds); & m.x.: 2,81 (c, 4 H); 5.39 (c, 2 H); 7.27 (r,
J=830 'y, 2 H); 7,53 (r, J=646 'y, 2 H)

Ipumep 46

Coenunenue [Ipumepa 46 monyuanu no ananoruu ¢ [Ipumepom 4a. McxonHsie
matepuaibl: n-rojunmeranon (10,0 r, 81,9 mmonb), NN’ -qucyKunHUMUIUIKapOOHAT
(21,0 r, 81,6 mmonb), 4-numerunamuHonupuauH (1,5 r, 12,3 mmonp) B IXM (100 mu)
¢ ALTH (100 mu).

Ilonywanu: 17,1 r
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MC: 296

BDXX-MC (Metox ): Z018_S04 R, [mun] : 0,98 (M+H+MeOH)"

"H SIMP (400 MI', IMCO-ds); & m.1.: 2,32 (m, 3H); 2,80 (c, 4 H); 5,34 (c,
2 H); 7,24 (d, J=7,98 Ty, 2 H): 7,34 (d, J=8,11 'y, 2 H)

HPUMEPHBIE BAPUAHTHI OCYIIECTBJEHUSA

Ilpumep 1
(3-@roppenun)-meranon (95,5 mr; 0,76 mmons) u KU (123 mr; 0,76 MmMoIb)

cMmemuBau BMecte B JIM® (3 mi); peakKlIMOHHYK CMeCh HarpeBaJlk IPU TEMIIEpaType
50 C B Teuenne 30 MUHYT; 3aTeM MOCJeNOBATEIbHO 10OaBNIsTN coenuHenue [Ipumepa
36 (70 mr; 0,25 mmons) u JIUIIDA (0,13 mi; 0,76 MMOJIb), U PEAKLIHOHHYIO CMECh
nepememuBagu 17 yacos npu 50 °C. PeakUIMOHHYIO CMECh OXJIaXKIalu 10 KOMHATHOMN
TEeMIIEpaTyphl, U OCTAaTOK pazBoauiu ¢ 1 mu cmecu MeOH/Bona (1/1) nepen
bunbTpOBaHUEM, U pa3Aessuin nocpenctsom npenaparusHoi BOXX. IMonyyanu 45 mr

KEJIaeMOro COCIMHCHUA .

D
\
N N
N
H&(‘}
By
0™
F
IIpumep 1
BYXKXX-MC; Metox : Z003_S05; Ry [mun] : 0.99 MC: 357 (M+H)"
Xupanbras C®X; Merox: I C4 30 MEOH_NH; 001 Rt [muH]: 2,60
"H AMP (400 MT', AIMCO-de); & m.a.: 3,02 - 3,23 (m, 1 H); 3,73 (tn, J=11,37, 2,72
I'u, 1 H); 3,89 (ym. x, J/=11,66 'y, 1 H); 4,02 (ym. x, J=11,41 T'u, 1 H); 4,30 (ym.
n, J=13,31 T, 1 H); 4,84 (an, J=10,01, 2,66 I'u, 1 H); 5,12 - 5,20 (m, 2 H); 7,13 -
7,27 (m, 4 H); 7,43 (11, J=7,98, 6,21 T'y, 1 H); 7,93 (yw. 1, J=7,60 'y, 1 H); 8,33
(nn, J=4,75, 1,20 T, 1 H); 13,01 (ym. ¢, 1 H)
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Ilpumep 2

Coenunenue Ilpumepa 2 nonyyanu no anajporuu ¢ Ilpumepom 1. Ucxonusie
matepuansl: coenuHenue Ilpumepa 36 (70 mr; 0,25 mmoib), (4-propdenunn)-mMmeranon
(82,3 mku; 0,76 mmonnb); 1-1°-KJHU (123 wmr; 0,76 mmouns), JUIIDA (0,13 mu;

5 0,76 mmounsb). PactBopurens: IM® (3 mi).

ChIpoif TPOAYKT, KOTOPBIN MOJyYaau mocjie oOpaboTKH, OYULIATN MOCPEICTBOM

npenapatuBHoii BOXKX.

ITonywanu: 50 mr

~
\
N~ N
N
H Oj
By
F IIpumep 2
BOXKX-MC:Merox : Z003_S05; R [mun]: 0,98 MC: 357 (M+H)"
Xupanbaas CO®X, Meron: 1 C4 30 EtOH NH 001 Rt [mus]; 2,61
"H SAMP (400 MI', JIMCO-ds); & m.x.: 3,03 - 3,22 (m, 1 H); 3,67 - 3,77 (m,
1 H); 3,87 (ym. n, J=13,64 T'u, 1 H); 4,01 (yw. x, J/=11,37 I'u, 1 H); 4,28 (yu. &,
J=12,63 T'y, 1 H); 4,82 (nn, J=10,11, 2,78 I';, 1 H); 5,09 - 5,16 (m, 2 H); 7,17 -
7,24 (m, 3 H), 7,47 (an, J=8,46, 5,68 I', 2 H); 7,93 (yw. n, J=6,82 ', 1 H); 8,33
(d, J=3,79 Ty, 1 H); 12,99 (ym. ¢, 1 H)

10 IIpumep 4

Coenunenue [lpumepa 4 nonyyanu no anajporuu ¢ [Ipumepom 1. Ucxonusie
matepuainsl: coenuHenne [Ipumepa 36 (70 mr; 0,25 mmons), (4-¢pTop-2-metundenHnn)-
metanod (106 mr; 0,76 mmons); 1-1’-KJI1 (123 mr; 0,76 mmouns); AWUITDA (0,13 mu;
0,76 mmonsb). PactBopurtens: IM® (3 mi).

15 ChIpoif TPOAYKT, KOTOPBINA MOJyYaIu mocjie o0padoTKHU, OYUIIATIN MOCPEICTBOM
npenapatusHoil BOXX.

Ilonyuyanu: 35 mr
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F IIpumep 4

BYXKX-MC: Merox : Z003 S05; R [mun]: 1,04 MC: 371 (M+H)"
Xupanshas C®X; Merox: 1 C4 30 MeOH NH; 001 Rt [mun]: 2,58

TH SIMP (400 MT'w, IMCO-ds); 6 M. 2,34 (c, 3 H); 3,04 - 3.21 (m, 1 H): 3,71
(brt, J=10,39 'y, 1 H); 3,85 (ym. 1, /=13,31 'y, 1 H): 4,01 (yw. 1, J=11,15 'y, 1
H); 4,25 (ym. ¢, | H); 4,81 (11, J=10,08, 2,98 'y, 1 H); 5,08 - 5,16 (m, 2 H); 6,98
- 7,11 (m, 2 H); 7,22 (an, J=7,98, 4,82 T, 1 H); 7,39 (nx, J=8,36, 6,21 'y, 1 H);
7,92 (ywm. 1, J=7,48 T, 1 H); 8,32 (mn, J=4,69, 1,14 T'w, 1 H); 13,00

(yu. ¢, 1 H)

Ilpumep S
Cwmecp u3 npoxaykra Ilpumepa 31 (50 mr; 0,17 mmons), IIpumepa 4a (50 wmr;

0,19 mmonsb), u TOA (100 mki; 0,72 mmonb) B TT'® (4 mur) u anetonutpuie (4 mi)
HarpeBalid 0 MOSIBJIEHHS KOHJeHCATa, U NepeMEeIIUBAIIN MIPU TEMIIEPAType
OKpYy’Karowiel cpeabl 0e3 JOMOJHUTENbHOTO HArpeBaHus Ha MPOTsKeHUU 30 MUH.
Cwmech ynapuBaiu B BAKyyMe, U OCTaTOK OUYMINAIH MOCPEACTBOM IpenapaTUuBHON

B3XX, B pesyabraTe uero noxydaiu 35,7 Mr jkelaeMoro npoaykra.

\
N~Z N
e
AI\IJ
0™
F IIpumep 5
BYXKX-MC (004 CA10): R, [mun]: 0,65 MC: 371 (M+H)"

H SIMP (400 MT', IMCO-ds); & M.1.: 2,52 - 2,55 (m, 3 H); 2,99 - 3,22 (M,
1 H); 3,45 - 3,77 (v, 2 H); 3,88 (yw. 1, J=13,56 T'n, 1 H); 4,01 (yw. x, J=11,53 I'y,
1 H); 4,26 (yw. 1, J=12,29 Ty, 1 H); 4,79 (an, J=10,20, 2,85 I'y, 1 H); 5,08 - 5,17
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(m, 2 H); 7,04 (nn, J=4,82, 0,63 L'y, 1 H); 7,20 (1, J=8
Ty, 2 H); 8,18 (d, J=4,82 Ty, 1 H)

.36 T, 2 H); 7,46 (1, J=6,13

O6pazen mpoaykra I[Ipumepa 5 (34 Mr) oTaensniu NOCPEICTBOM XUPATbHOU

xpomartorpadus (CPX), urobel monyunts coennnenune [Ipumepa 6.

IIpenapaTuBHBIE VCIIOBUSL:

Kononka Chiralpak® IG_10 x 250 mm_5 MkM
PactBopuTenu:

scCO2 60 %

MeOH 20 mM NHj; 40 %

Perynsitop oOpaTHOTO HaBleHUs 120 Gap
Temnepatypy 40 °C

CxopocTh MOTOKA 10 ma/mMuH
Konuentpanus npoOsl 6 Mr/mn
PactBopuTens npoObl MeOH: IXM 1:1
OO6beM BBOOUMOM TTPOOHI 300 mMkJn

JInvuHa BOJIHBI IETEKTOpPA 220 HM
YcTpoiicTBo Mini Gram
IIpumep 6

Ilonyuyanu: 16 mr

7 N

F IIpumep 6

XupaneHas CO®X, Meroa: IG 40 MEOH NH; 001

R(: 3,61 mun

H SAMP (400 MT i, AIMCO-ds); 8 M.A4.: 2,52 - 2,54 (M,

3 H); 3,08 - 3,25 (v, 1 H);

3,35 -3,47 (m, 1 H); 3,71 (brt, J=10,61 T'y, 1 H); 3,88 (yi. 1, J=13,14 Ty, 1 H);

4,01 (yu. 1, J=10,86 Ty, 1 H); 4,26 (yw. 1, J=11,87 T

u, 1 H); 4,79 (ywu. n, J=8,34

Ty, 1 H); 5,09 - 5,16 (v, 2 H); 7,03 (d, J=4,80 T'u, 1 H); 7,20 (1, J=8,84 'y, 2 H);
7,46 (nn, J=8,46, 5,68 'y, 2 H); 8,18 (yw. x, J=4,04 T, 1 H); 12,98 (yw. ¢, 1 H)

IIpumep 8

IIpumep 8 monyvanu no ananoruu ¢ Ilpumepom 1. McxoaHble MaTepuasl:

coequnenue [Ipumepa 36 (70 mr; 0,25 Mmoub), o-Tosnui-meranon (92,6 wmr;
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0,76 mmonsb);, 1-1’-KJIN (123 wmr; 0,76 mmous), JUIIDA (0,13 ma;, 0,76 MmMob).
PactBopurtens: IM® (3 mi).
CpIpoif TPOAYKT, KOTOPBIN MOJyYaIu Mocje oOpabOTKH, OYUIIATIN TOCPEICTBOM

npenapatuBHoit BOXX. ITonyuanu: 38 mr.

T
\
N N
N
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IIpumep 8
B2XX-MC: Metox: Z003_S05; R [mun]:1,03 MC: 353 (M+H)"
Xupanbhas C®X, Meron: 1 C4 30 MeOH _NH; 001 |Rt [muH]: 3,14
"H AMP (400 MT'i, AIMCO-ds); & m.a.: 2,32 (¢, 3 H); 3,03 - 3,22 (m, 1 H); 3,66 -
3,78 (m, 1 H); 3,87 (yw. 1, J=13,56 T';, 1 H); 4,01 (yur. x, J=11,41 ', 1 H); 4,17
- 4,37 (m, 1 H); 4,82 (ax, J=10,08, 2,98 T'y, 1 H); 5,15 (d, J=1,77 T'y, 2 H); 7,17 -
7,27 (m, 4 H); 7,34 (d, J=7,35 T, 1 H); 7,92 (yu. n, J=7,48 I'n, 1 H); 8,32 (an,
J=4,63, 1,08 T'n, 1 H); 13,00 (ym. ¢, 1 H)

IIpumep 9

Coenunenue Ilpumepa 9 nonyyanu no anangoruu ¢ Ilpumepom 1. Ucxonusie
matepuansl: coequnenue [Ipumepa 36 (70 mr; 0,25 MMOJIB), M-TOJTHIIMETAHOJ
(91,2 mxi; 0,76 mmob); 1-1°-KJU (123 mr; 0,76 mmonb), JUIIDA (0,13 mu;
0,76 mmounb). PactBopurtens: IM® (3 mi).

CrIpoii MPOAYKT, KOTOPBIN MOJydaau mocie oOpaboTKH, OYUINAIH MTOCPEACTBOM

npenapatuBaoit BOXX. IMonyuanu 49 mr.

IIpumep 9

BOXX-MC (Meron ): Z003 _SO0S5; R¢[mun]: 1,04; MC:353 (M+H)"
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Xupanbaas C®X, Meron: 1 C4 30 MeOH_NH;_001 |R([mun]: 3.17

"H AMP (400 MI'y, AIMCO-ds); & m.a.: 2,30 - 2,40 (M, 3 H); 3,00 - 3,22 (M, 1 H);
3,41 -3,76 (m, 1 H); 3,88 (yw. n, J/=13,56 T'u, 1 H); 4,02 (yw. x, J=11,15 T, 1
H); 4,29 (yuw. 0, J=13,18 I'u, 1 H); 4,82 (an, J=10,14, 2,91 I'u, 1 H); 5,06 - 5,14
(M, 2 H); 7,13 - 7,29 (m, 5 H); 7,92 (yw. 0, J=7,48 I'u, 1 H); 8,32 (an, J=4,69,
1,14 T'u, 1 H); 13,00 (yu. ¢, 1 H)

IIpumep 10

Coenunenue Ilpumepa 10 nonyyanu no ananoruu ¢ [Ipumepom 1. Ucxonubie
matepuainsl: coenuHenne [Ipumepa 36 (70 mr; 0,25 mmons), (2-¢pTop-6-meTunderHnn)-
5  wmeraHoha (106 mr; 0,76 mmons); 1-1’-KJI1 (123 mr; 0,76 mmous); AWUIIDA (0,13 mi;
0,76 mmounb). PactBopurens: IM® (3 mi).
CrIpoli MPOAYKT, KOTOPBIN MOJydaau mocie o0paboTKH, OUHINAIH MOCPEACTBOM

npenapatuBHoit BOXX. IMonyuanu: 25 mr.

\
N—¢ N
N
HY‘}
N
02,
F
ITpumep 10
BOXX-MC (Merton ): Z003_S05; R, [mun] : 1,03 MC: 371 (M+H)"
Xupanbaas COX, Meton: 1 C4 20 MeOH NH;_ 001 R([muH]: 2,68
TH SIMP (400 MT'w, IMCO-ds); & m.x.: 2,40 (c, 3 H); 3,03 - 3,20 (m, 1 H); 3,61 -
3,76 (m, 1 H); 3,82 (yw. ¢, 1 H); 3,98 (yw. ¢, 1 H); 4,18 (yw. ¢, 1 H); 4,79 (yw. n,
J=7,86Tw, 1 H); 5,17 - 5,23 (m, 2 H); 7,03 - 7,12 (m, 2 H); 7,21 (an, J=7,92, 4,75
I'y, 1 H); 7,32 (1, J=7,86, 6,21 T'y, 1 H); 7,92 (yw. 1, J=6,72 ', 1 H); 8,32 (y.
1, J=4,06 ', 1 H); 12,98 (ym. ¢, 1 H)

10 IIpumep 11

Coenunenue [Ipumepa 11 nmonyvanu no ananoruu ¢ [lpumepom 1. Ucxonubie
matepuansl: coenuHenne [lpumepa 36 (70 mr; 0,25 mmons), (2-¢pTop-4-metundennn)-
metanod (106 mr; 0,76 mmons); 1-1’-KJI1 (123 mr; 0,76 mmouns); AWUITDA (0,13 mu;
0,76 mmounsb). PactBopurens: IM® (3 mi).

15 CoIpoif TPOAYKT, KOTOPBINA MOJYYaIu 1Mocyie 00pabOTKH, OYUIIAIN TOCPEICTBOM

npenapatuBHoit BOXX. ITonyuyanu: 49 mr.
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IIpumep 11
B2XX-MC (Metoxn ): Z003_SO05; Ry [muH] : 1,06 MC: 371 (M+H)"
Xupanbaas C®X, Meron: I C4 30 MeOH _NH; 001 R¢[muH]: 2,89
"H AMP (400 MT'i, IMCO-ds); & m.a.: 2,25 - 2,34 (m, 3 H); 3,01 - 3,20 (m, 1 H);
3,39 -3,75 (m, 1 H); 3,76 - 3,91 (m, 1 H); 4,01 (ym. n, J=9,76 T, 1 H); 4,16 -
4,35 (m, 1 H); 4,80 (aa, J=10,27, 2,91 I'u, 1 H); 5,10 - 5,19 (m, 2 H); 7,00 - 7,12
(v, 2 H); 7,22 (an, J=7,98, 4,69 Tu, 1 H); 7,37 (t, J=7,86 ', 1 H); 7,92 (ym. x,
J=7,35Tu, 1 H); 8,32 (an, J=4,63, 1,08 Ty, 1 H); 13,00 (ym. ¢, 1 H)

IIpumep 12

Coenunenue [lpumepa 12 nonyvanu no ananoruu ¢ Ilpumepom 1. Ucxonusie
matepuansl: coenuHenne [Ipumepa 36 (70 mr; 0,25 mmons), (3-¢pTop-4-metun-pennn)-
metaHod (106 mr; 0,76 mmons); 1-1’-KJAU (123 mr; 0,76 mmouns); AUIIDA (0,13 mu;
0,76 mmonsb). PactBopurtens: IM® (3 mi).

ChIpoif TPOAYKT, KOTOPBIN MOJyYaau Mocyie 00pabOTKH, OYUIIATN MOCPEICTBOM

npenapatuBHoii BOXKX. ITonyuyanu 38 mr.
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IIpumep 12
BDXX-MCMeron ): Z003_S05; R¢[muHn]: 1,06 MC: 371 (M+H)”
Xupanbaas C®X, Meron: I C4 30 MeOH _NH; 001  |R¢[mun]: 2.85
H SIMP (400 MT', AIMCO-ds); 8 M..: 2,23 (¢, 3 H); 3,05 - 3,25 (v, 1 H); 3,72
(tm, J=11,31, 2,65 T'u, 1 H); 3,88 (ym. 1, /=13,14 I'u, 1 H); 4,01 (ym. g,
J=11,12 Ty, 1 H); 4,28 (yw. 1, J=13,39 T'n, 1 H); 4,82 (ag, J=10,10, 2,78 Ty, 1




- 45 -

H); 5,06 - 5,15 (v, 2 H); 7,12 - 7,31 (m, 4 H); 7,93 (yw. a, J=7,33 I'yy, 1 H); 8,33
(d, J=3,54 Ty, 1 H); 12,99 (yw. ¢, 1 H)

IIpumep 13

Coenunenue Ilpumepa 13 nonyuanu no ananoruu ¢ [Ipumepom 1. Mcxonusie
matepuansl: coequnenue [Ipumepa 36 (70 mr; 0,25 mmodns), (2-xnop-4-¢propdennn)-
5  wmeranona (121,7 mr; 0,76 mmons); 1-1’-KJAU (123 mr; 0,76 mmous); AUIIDA (0,13 mi;
0,76 mmounb). PactBopurens: IM® (3 mi).
CrIpoii MpOAYKT, KOTOPBIN MOJydaau mocie oOpaboTKH, OYUINAIH TOCPEACTBOM

npenapatuBaoit BOXX. IMonyuyanu: 52 mr.
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B2XXX-MC (Meton ): Z003 S05; Ry [mun]: 1,06 MC: 391 (M+H)"
Xupanbuas COX, Meton: 1 C4 30 MeOH_NH; 001 R¢[muH]: 2,81
"H SAMP (400 MI', JIMCO-ds); & m.x.: 3,07 - 3,25 (m, 2 H); 3,67 - 3,78 (m,
1 H); 3,86 (ym. x, J=13,14 T'u, 1 H); 4,01 (yw. x, J=11,12 ', 1 H); 4,26 (yu. &,
J=13,39 T'u, 1 H); 4,83 (ax, J=9,98, 2,65 T'u, 1 H); 5,15 - 5,23 (m, 2 H); 7,20 -
7,29 (m, 2 H); 7,50 (mn, J=8,84, 2,53 T, 1 H); 7,61 (t, J=6,91 T'u, 1 H); 7,92 (ym.
n, J=7,83 T, 1 H): 8,33 (d, J=3,54 'y, 1 H): 13,01 (ym. ¢, | H)

10 IIpumep 14

Coenunenue Ilpumepa 14 nonyyanu no ananoruu c I[Ipumepom 1. Ucxonubie
matepualbl: coequnenue [Ipumepa 36 (70 mr; 0,25 mmoib), (2-xnopdeHn)-MeTaHo
(108 mr; 0,76 mmonb); 1-1’-KJHU (123 mr; 0,76 mmons), JUTIDA (0,13 M,

0,76 mmonsb). PactBopurtens: IM® (3 mi).
15 ChIpoif TPOAYKT, KOTOPBIHA MOJYYaIH MOcie 00pabOTKHU, OYUIIATIN MOCPEICTBOM

npenapatuBHoit BOXX. Ionyuanu: 54 mr.
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ITpumep 14
B2XX-MC, Meron : Z003 S05; R [mus] : 1,04 MC: 373 (M +H)"
Xupanbaas C®X, Meron: 1 C4 30 MeOH_NH; 001 R¢[muH]: 3,46
"H AMP (400 MT'i, IMCO-ds); & m.a.: 3,04 - 3,24 (m, 1 H); 3,73 (ta, J=11,31,
2,47 T, 1 H); 3,89 (ym. 1, J=13,18 Ty, 1 H); 4,02 (ym. 1, J=11,41 T'm, 1 H); 4,29
(yur. 1, J=13,05 I'n, 1 H); 4,84 (aa, J=10,08, 2,72 T'u, 1 H); 5,17 - 5,27 (m, 2 H);
7,22 (an, J=7,98, 4,69 T'u, 1 H); 7,35 - 7,43 (m, 2 H); 7,46 - 7,58 (M, 2 H); 7,93
(ym. 1, J=7,48 Ty, 1 H); 8,33 (axn, J=4,63, 1,08 T, 1 H); 13,01 (ym. ¢, 1 H)

IIpumep 15

Coenunenue [Ipumepa 15 nonyyanu no ananoruu ¢ [lpumepom 1. Ucxonubie
matepuansl: coenuHenne [Ipumepa 36 (70 mr; 0,25 mmodns), (2,3-aupTopdennn)-
metaHod (85,2 mkn mr; 0,76 mmons); 1-1°-KJHU (123 mr; 0,76 mmonb);, JUIIDA
(0,13 mm; 0,76 mmounb). PactBopurens: M@ (3 mu).

Cripoli mpOAYKT, KOTOPBIN MOJydaau Mociae oOpaboTKH, OUUINAIH TOCPEACTBOM

npenapatuBHoii BOXX. [Tonyuyanu: 50 mr.
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IIpumep 15

BYXXX-MC, Merox : Z003_S05; Ry [mun] : 1,00 MC: 375 (M+H)"
Xupanbaas C®X, Meron: I C4 30 MeOH_NH; 001 R¢[muH]: 2,36
"H AMP (400 MT'i, IMCO-d;); 8 m.xi.: 3,04 - 3,23 (m, 1 H); 3,72 (br t, J=10,33
I'u, 1 H); 3,86 (ywm. x, J/=13,56 'y, 1 H); 4,01 (ym. x, J=11,15T1, 1 H); 4,27 (ym.
n, J=12,42 T, 1 H); 4,83 (ax, J=10,14, 2,79 T'y, 1 H); 5,19 - 5,29 (m,
2 H); 7,20 - 7,47 (m, 4 H); 7,93 (yw. 1, J=7,48 T';, 1 H); 8,33 (ux, J=4,63,
0,95 'y, 1 H); 13,01 (yur. ¢, 1 H)
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IIpumep 16

Coenunenue Ilpumepa 16 nonyyanu no ananoruu ¢ Ilpumepom 1. Mcxonnbie
matepuansl: coequnenue [Ipumepa 36 (70 mr; 0,25 mmods), (2,6-nudpTopdenrn)-
metanos (84 mki;, 0,76 mmoab); 1-1"-KAU (123 wmr; 0,76 mmonb); AUIIDA (0,13 mui,
0,76 mmoub). PactBopurtens: IM® (3 mi).

CrIpoii MPOAYKT, KOTOPBIN MOJydaau nocie oOpaboTKH, OUUINAIH TOCPEACTBOM

npenapatuBHoit BOXX. ITonyuanu: 56 mr.

\
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F
IIpumep 16
B2 X-MC, Merox : Z003_S05; R [mun]: 0,98 MC: 375 (M+H)"
Xupansaas C®X, Meron: 1 C4 30 MeOH_NH; 001 R¢[muH]: 2,28
"H AMP (400 MT', JIMCO-ds); & m.x.: 3,10 (ym. ¢, 1 H); 3,17 - 3,26 (m, 1 H);
3,70 (ym. ¢, 1 H); 3,85 (ym. ¢, 1 H); 4,00 (ym. ¢, 1 H); 4,21 (ym. ¢, 1 H); 4,79
(yu. n, J/=8,49 T'u, 1 H); 5,17 - 5,25 (m, 2 H); 7,10 - 7,23 (m, 3 H), 7,46 - 7,55 (m,
1 H); 7,92 (yw. n, J=6,72 T'y, 1 H); 8,32 (yw. x, J=4,06 T'u, 1 H); 12,99 (ym. c, 1
H)

IIpumep 17

Coenunenue Ilpumepa 17 nonyyanu no anajnoruu ¢ [Ipumepom 1. UcxonHbie
matepuansl: coenuHenne [Ipumepa 36 (70 mr; 0,25 mmoib), Gpenunmeranon (78 Mk,
0,76 mmonb); 1-1’-KJIN (123 wmr; 0,76 mmouns), JUITIDA (0,13 mu;, 0,76 MmMonb).
PactBoputens: IM® (3 min).

CrIpoli MpOAYKT, KOTOPBIN MOJTydaau mocie o0paboTKH, OUHINAIH MTOCPEACTBOM

npenapatuBHoit BOXX. Ionyuanu: 26 mr.
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ITpumep 17
B X-MC, Merox : Z003_S05; Ry [mun]: 0,97 MC: 339 (M+H)"
Xupanbaas C®X, Meron: 1 C4 30 MeOH_NH; 001 R¢[muH]: 3,10
"H AMP (400 MT'i, IMCO-ds); & m.a.: 3,03 - 3,24 (m, 1 H); 3,72 (ta, J=11,37,
2,60 Ty, 1 H); 3,89 (yur. a, J=13,31 ', 1 H); 4,02 (ym. 1, /=11,28 T'yy, 1 H); 4,30
(yur. n, J=12,93 T'n, 1 H); 4,82 (an, J=10,14, 3,04 ', 1 H); 5,10 - 5,19 (m, 2 H);
7,22 (an, J=7,98, 4,82 Tu, 1 H); 7,31 - 7,42 (m, 5 H); 7,93 (ym. x,
J=7,73 'y, 1 H); 8,33 (ax, J=4,69, 1,27 'y, 1 H); 13,01 (yur ¢, 1 H)

IIpumep 18

Coenunenue [lpumepa 18 nmonyuanu no ananoruu ¢ Ilpumepom 1. Ucxonubie
martepuaibl: coequaenue [Ipumepa 36 (70 mr; 0,25 mmoib), n-ToaunmeTtano (92,6 mr;
0,76 mmonsb);, 1-1’-KJIN (123 wmr; 0,76 mmous), JUIIDA (0,13 ma;, 0,76 mMonb).
PactBopurtens: IM® (3 mi).

Cripoli mpOAYKT, KOTOPBIN MOJydaau Mociae oOpaboTKH, OUUINAIH TOCPEACTBOM
npenapatuBHoit BOXKX.

ITonyuanu 25 wmr.

Sy
\
N N
N
HY’J
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09
IIpumep 18
BYXXX-MC, Merox: Z003_S05; Ry [mus] : 1,05 MC: 353 (M+H)"
Xupanbaas C®X, Meron: 1 C4 30 EtOH_NH;_ 001 R¢[muH]: 3,01
"H AMP (400 MT'i, AMCO-ds); & m.a.: 2,28 - 2,33 (m, 3 H); 3,15 (ym. g, J=12,13
T'u, 2 H); 3,65 -3,77 (m, 1 H); 3,87 (yw. 1, J=13,14 T, 1 H); 4,01 (ym. g,
J=10,61T'w, 1 H); 4,28 (ym. 1, J=13,39 ', 1 H); 4,80 (ux,
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J=10,23,2,91 I'y, 1 H); 5,05 - 5,12 (m, 2 H); 7,17 - 7,31 (m, 5 H); 7,92 (yw. x,

J=7,58 Ty, 1 H); 8,32 (d, J=3,54 'y, 1 H)

IIpumep 19

Coenunenue Ilpumepa 19 nonyuanu no ananoruu ¢ [Ipumepom 1. Mcxonusie
matepuansl: coequnenue [Ipumepa 36 (70 mr; 0,25 mmodns), (2,4-nudpTopdenn)-
metanoh (84,6 mki; 0,76 mmouns); 1-1"-KJIU (123 mr; 0,76 mmons); AWUIIDA (0,13 mu;
0,76 mmounb). PactBopurens: IM® (3 mi).

CrIpoii MpOAYKT, KOTOPBIN MOJydaau mocie oOpaboTKH, OYUINAIH TOCPEACTBOM
npenapatuBHoii BOXKX.

[Tonyuanu: 65 mr.

\
N N
N
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F IIpumep 19
B2XX-MC, Meron: Z003 S05; R [mus] : 1,01 MC: 375 (M+H)"
Xupansaas CO®X, Meron: 1 C4 30 MeOH_NH; 001 R¢[muH]: 2,14
"H AAMP (400 MI'y, IMCO-ds); & m.a.: 3,02 - 3,22 (m, 1 H); 3,71 (br t,
J=10,48 ', 1 H); 3,84 (ym. 1, J=13,39 'y, 1 H); 4,00 (yw. 1, J=11,37 I'my,
1 H); 4,25 (ym. 1, J=9,60 I'ry, 1 H); 4,81 (an, J=10,11, 3,03 I';, 1 H); 5,11 - 5,21
(m, 2 H); 7,11 (11, J=8,59, 2,02 ', 1 H); 7,19 - 7,32 (m, 2 H); 7,52 - 7,64 (M, 1
H); 7,92 (ym. 1, J=7,33 I'i, 1 H); 8,33 (d, J=3,79 I';, 1 H) 12,97 (ym. c,
1 H)

IIpumep 24

Coenunenue [lpumepa 24 nonyvanu no arajnoruu ¢ [Ipumepom 1. Ucxonnabie
matepuainsl: coenuHenne [Ipumepa 36 (70 mr; 0,25 mmodns), (3,4-audpTopdennn)-
metaHon (86,53 mxi; 0,76 mmons); 1-1"-KJIU (123 mr; 0,76 mmouns); JUIIDA
(0,13 mm; 0,76 mmonb). PactBopurens: M@ (3 mu).

CrIpoli MpOAYKT, KOTOPBIN MOJTydaau mocie oOpaboTKu, OUHINAIH TOCPEACTBOM
npenapatusHoil BOXX.

Ilonyuyanu: 56 mr
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F IIpumep 24
BYXKX-MC, Merox: Z003_S05; Ry [mun] : 1,01 MC: 375 (M+H)"
Xupanbnaas C®X, Mertox: 1 C4 30 EtOH NH; 001 R¢[mun]: 2,37
"H AMP (400 MT', IMCO-ds); & m.1.: 3,05 - 3,25 (m, 1 H); 3,73 (ta, J=11,34,
2,66 T, 1 H); 3,87 (yw. 1, J=12,67 I', 1 H); 4,01 (yw. 1, J=11,66 I'u, 1 H); 4,28
(yw. 1, J=13,18 I'u, 1 H); 4,83 (ax, J=10,01, 2,91 I', 1 H); 5,07 - 5,17 (m, 2 H);
7,19 - 7,31 (m, 2 H); 7,40 - 7,54 (m, 2 H); 7,93 (yu. 1, J=7,48 T'u, 1 H); 8,33 (ax,
J=4,69, 1,27 T, 1 H); 13,01 (ym. ¢, 1 H)

IIpumep 25

Coenunenue [lpumepa 25 nonyyanu no anajnoruu ¢ Ilpumepom 1. Ucxonusie
matepuansl: coenuHenue [Ipumepa 36 (70 mr; 0,25 mmodb), (4-xaop-3-propdennn)-
metanod (90,5 mxi; 0,76 mmouns); 1-1"-KJIU (123 mr; 0,76 mmouns); AWUIIDA (0,13 mu;
0,76 mmonsb). PactBopurtens: IM®P (3 mi).

CpIpoii MPOAYKT, KOTOPBIH MONyYaau mnociae o0pabOTKH, OYUIIAIH TOCPEICTBOM

npenapatuBHoi BOXKX. ITonyyanu: 39 mr
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Cl IIpumep 25
B2 X-MC, Meton: Z003 S05; R [muH] : 1,06 MC: 391 (M+H)"
Xupanbuas C®X, Meron: 1 C4 30 EtOH _NH; 001 R¢[mun]: 3,28
"H AMP (400 MT'i, IMCO-ds); 8 m.x,; 3,05 - 3,25 (m, 1 H); 3,42 (ym. ¢, 1 H); 3,73
(tn, J=11,25, 2,47 Ty, 1 H); 3,88 (ym. ¢, 1 H); 4,01 (ym. x, J=11,53 T'n,
1 H); 4,28 (ym. 1, J=13,43 I'n, 1 H); 4,84 (yw. 1, J=7,86 T'u, 1 H); 5,10 - 5,20 (m, 2
H); 7,19 - 7,32 (m, 2 H); 7,47 (d, J=9,95 I';, 1 H); 7,60 (1, J=7,98 I'Ly,
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1 H); 7,93 (yw. 1, J=7,35 L'y, 1 H); 8,33 (d, /=3,80 T'y, 1 H); 13,01 (ymw. ¢, 1 H)

IIpumep 26

Coenunenue Ilpumepa 26 nonyuanu no anajgoruu ¢ [Ipumepom 1. Ucxonusie
matepuansl: coequnenue [Ipumepa 36 (70 mr; 0,25 mmodns), [4-(nudropmernn)penn]-
mMetanoj (79,9 mr; 0,76 mmons); 1-1°-KJAU (123 mr; 0,76 mmois); AUIIDA (0,13 mi;
0,76 mmounb). PactBopurtens: IM® (3 mi).

CrIpoii MpOAYKT, KOTOPBIN MOJydaau mocie oOpaboTKH, OYUINAIH TOCPEACTBOM

npenapatuBHoit BOXX. IMonyuanu: 74 mr
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F IIpumep 26
BYXKX-MC, Merox: Z003_S05; R [mun] : 0,99 MC: 389 (M+H)"
Xupanbaas COX, Meroxn: 1 C4_30 EtOH_NH; 001 Ri[mun]: 2,66
"H AAMP (400 MT', IMCO-dq); & m.a.: 3,04 - 3,24 (m, 1 H); 3,63 - 3,85 (m,

1 H); 3,85 - 3,94 (m, 1 H); 4,02 (yw. 1, J=11,41 'y, 1 H); 4,26 - 4,34 (m, 1 H);
4,84 (nx, J=10,01, 2,66 T', 1 H); 5,16 - 5,25 (M, 2 H); 7,03 (¢, 1 H); 7,16 - 7,24
M, 1 H); 7,33 - 7,60 (M, 4 H); 7,93 (yw. 1, J=7,73 ', 1 H); 8,33 (ax, J=4,69,

y
1,39 T, 1 H); 13,01 (ym. ¢, 1 H)

IIpumep 27

Coenunenue [Ipumepa 27 nonyvanu no anajoruu ¢ [Ipumepom 1. Ucxonnabie
matepuaibl. coequaenue [Ipumepa 36 (70 mr; 0,25 mmoins), (2-pTopdenmn)-meranon
(81,5 mxu; 0,76 mmonsb); 1-1°-KJHU (123 wmr; 0,76 mmons), JUTIDA (0,13 wmu;

0,76 mmonsb). PactBopurtens: IM® (3 mi).

CrIpoli MpOAYKT, KOTOPBIN MOJTydaand Mociae o0paboTKH, OUHINAIH TOCPEACTBOM

npenapatusHoii BOXX.

Ilonyuyanu: 40 mr
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B X-MC, Merox: Z003_S05; Ry [mus] : 0,99 MC: 357 (M+H)"
Xupanbaas C®X, Meron: 1 C4 30 MeOH_NH; 001 R¢[muH]: 2,66
"H AMP (400 MT'i, IMCO-de); & m.a.: 3,01 - 3,21 (m, 1 H); 3,72 (br t,
J=10,39 'y, 1 H); 3,86 (ym. 1, J=13,31 'y, 1 H); 4,01 (yw. g, J=10,52 I'n,
1 H); 4,27 (ym. 1, J=12,29 T, 1 H); 4,82 (an, J=10,14, 2,91 I'u, 1 H); 5,16 - 5,24
(m, 2 H); 7,19 - 7,27 (m, 1 H); 7,39 - 7,53 (m, 2 H); 7,93 (yur x, J=7,35 'y, 1 H);
8,33 (d, J=4,70 T, 1 H); 13,01 (ym. ¢, 1 H)

IIpumep 28

Coenunenue [Ipumepa 28 nonyvanu no ananoruu ¢ [lpumepom 1. Ucxonubie
martepuaibl: coequaenne [Ipumepa 36 (70 mr; 0,25 mmouns), (4-xy0p-peHnn)-meTanon
(108 wmr; 0,76 mmonsb); 1-1’-KJHU (123 mr; 0,76 mmons), JUIIDA (0,13 mu;

0,76 mmonsb). PactBopurtens: IM® (3 mi).

CrIpoli mpOAYKT, KOTOPBIN MOJydaau mociae oOpaboTKH, OUUINAIH TOCPEACTBOM

npenapatuBHoit BOXKX.

Ilonyuanu: 44 mr
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Cl IIpumep 28
BYXX-MC, Merox: Z003_S05; Ry [mus] : 1,05 MC: 373 (M+H)"
Xupanbuas C®X, Meton: 1 C4 30 MeOH_NH;_001 R¢[muH]: 3,52
"H AMP (400 MT'i, IMCO-ds); & m.1.: 3,05 - 3,22 (m, 1 H); 3,72 (ta, J=11,34,
2,66 T, 1 H); 3,87 (ym. 1, J=13,31 ', 1 H); 4,01 (yu. 1, J=11,28 ', 1 H); 4,28
(yuw. 1, J=13,05 ', 1 H); 4,83 (ax, J=10,01, 2,91 I', 1 H); 5,13 (d,
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J=279 Ty, 2 H); 7,22 (ag, J=7,98, 4,69 I'y, 1 H); 7,44 (c, 4 H); 7,93 (yw. A,
J=7,73 Ty, 1 H); 8,33 (ag, J=4,69, 1,27 I'y, 1 H); 13,01 (yw. c, 1 H)

IIpumep 30
Cwmecs [Ipumepa 3r (200 mr, 0,68 mmounb), coenunenue [Ipumepa 46 (180 mr,

0,68 mmounb) 1 TOA (300 Mk, 2,2 mmoas) B ALTH (5 M) nepememnBanu npu

TeMIepaType OKpy:karinei cpeasl Ha npoTsokeHuu 0,5 4. [Tocne noGaBaeHUst BOOHOTO

aMMHaka (KOHII.) U YyIapuBaHUS, OCTATOK OYMIIAIH MOCPEACTBOM IpenapaTUBHON
B3XX (C-18 X-Bridge; 50 °C; H,0+0,15 % ammuak : aueronutpun = 80:20 ->

60:40), B pe3yJibTaTe 4yero mojydaynu 225 Mr kejxaeMoro nmpoayKTa.

F

~
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Coenunenue IIpumepa 30

BDXX-MC ; Meton: Z018 S04; R;[mun] : 0,97 MC: 371 (M+H)"

TH SIMP (400 MI', IMCO-ds); & M.1i.: 2,27 - 2,33 (m, 4 H); 3,02 - 3,22 (M,

1 H); 3,66 - 3,76 (m, 1 H); 3,86 (yw. 1, J=13,89 I'n;, 1 H); 4,01 (yw.

J=10,86 T'y, 1 H); 4,27 (yw. 1, J=13,39 T, 1 H); 4,81 (an, J=10,11, 3,03 T,

1 H); 5,05-5,12 (v, 2 H); 7,15 - 7,30 (m, 5 H); 7,86 (yw. 1, J=8,34 ', 1 H); 8,33
(t, J=2,15 Tu, 1 H): 13,18 (yu. ¢, 1 H)

O6pazen mpoaykrta [Ipumepa 30 (225 Mr) oraensiu MOCPEACTBOM XHUPATbHOU
xpomatorpadus (CPX), urodsl monyuuts coennHenue [Ipumepa 31.

IlpennapaTuBHBIE VCIOBUS:

Kononka CHIRAL ART® Amylose-SA 20 x 250 MmM_5 MKM
PactBopuTenu:

scCO2 75 %

MeOH 20 mM NH; 25 %

Perynsitop oGpaTtHOTO 150 Gap

JaBJICHUS

Temnepatypa 40 °C

CxopocTh MOTOKA 60 ma/MuH

Konnentpauus npoOsl 14 mr/ma

PactBopuTens npoObl MeOH: IXM 2:1
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O6bem BBOAUMOHN npoObl  |300 MK

Jnuna BonHbel getekropa  |220 HM

YcrpoiicTBo Sepiatec 1 Prep SFC 100

Ilpumep 31
ITonyuanu: 103 mr

N—Z N

IIpumep 31

XupanpHas CO®X, Metoa: I SA 25 MeOH NH; 001

R¢[muH]: 3,53

H SIMP (400 MT', AIMCO-ds); & M.1.: 2,28 - 2,33 (m, 4 H); 3,01 - 3,20 (v, 1 H);
3,66 - 3,76 (m, 1 H); 3,81-3,96 (m, 1 H); 4,01 (yw. 1, J=11,12 T, 1 H); 4,27 (yw.
n, J=13,14 Tu, 1 H); 4,80 (zn, J=10,11, 3,03 T, 1 H); 5,04 - 5,13 (v, 2 H); 7,18
(d, J=8,08 T'yy, 2 H); 7,29 (d, J=7,83 T, 2 H); 7,86 (yw. 1, J=7,33 'y, 1 H); 8,33

(t, J=2,15 T, 1 H)
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ITEPBOHAYAJIbHAA ®OPMVYJIA U30bPETEHUA

1. Coenunenue Gopmynsr A
RZ
RN ©
)
7 N S\
o
o \—r!
5 A,
rae
R' npeacTaBysieT co0ol GeHu, KOTOpBIH HeOOA3aTeNbHO 3aMelIeH

nocpencTsoM ot 1 10 3 3aMmecTuTeNnel, BBIOpaHHBIX U3 TPYIIIBI, COCTOsIIEN U3 dpropa,

xJiopa, MeTuia, 3tuna, uukiaonponuna, FoHC—, FHy—, F3C—;

2 o
10 R npencTasiisieT co00W BOIOPO, METHI,
3 o
R npencrasisieT codboit Bogopon, GTop.
2. CoenuHeHue Mo NyHKTy 1, npudyem
2 o
R npencrasisieT co00il BOIOPO;
3 o
15 R npeacTasisieT co0oil BOIOPO.
3. CoenuHeHue 1o 1000My U3 MYHKTOB 1 - 2, mpuuem
R npeacTaysieT co0ol GeHu, KoTopblii HEOOsI3aTEIPHO 3aMeleH

nocpenctBoM | unu 2 3amectuTelNieil, BBIOpaHHBIX U3 TPYIIbI, COCTOSIIEN U3 (TOpa,

20 xyopa, metuna, F,HC—.

4. Coenunenue no moOoMy U3 NyHKTOB | - 3, mpuuem

1 o
R IpeaCcTaBJIsieT cO00H

F F F F F

O 0 =0 O O
- - <0 =0 O
25 5 5 5 > >



- 68 -
F
Cl Cl

-0 H O - -5

F

F F
* F
F F .

5. (S)-3HaHTHOMED 1O JTFOOOMY M3 MYHKTOB | - 4, 2 UMEHHO, COeIMHEHHE, BBIOPAHHOE M3

TPYIIIbL, COCTOSILIEN U3 COCIUHEHUN

IIpum. Ilpum.
\ \
N~N N~ N
e e
J J
1 4’\\1 4 N
O 0 O’(‘O
o
; F
\ bl
N / [N \\
! Y
: o= N
O 6 oy
O
O
F
’ F




-69 -

Ipum.

" .
F |
§s - -
O\//N ¥ O\//N O O\//N @)
= - L - 7N ZT
=z h {
z
= . m m
oM oé o~
Z
NHX/\ JMV

10

11




IIpum.

15

16

17

18

-70 -

Ilpum.
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IIpum. Ilpum.
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6. Conp, B yacTHOCTH (hapMaLIEBTHUECKH MTPUEMJIEMAsi COJIb, COSAMHEHHS 1O
M000My U3 MyHKTOB 1 - 5.
7. Coenunenue mo nr0OOMY U3 MyHKTOB | — 6, mpeqHa3HAYEHHOE IJIs
NPUMEHEHUS B KAYECTBE JIEKAPCTBEHHOTO CPENCTBA.
8. Coenunenue no mo0OOMy u3 MyHKTOB 1 - 7 unu ero ¢papManeBTUIECKH

npuemMiieMasi CoJib, MPEeIHA3HAYEHHOE U1l MPUMEHEHHS MPU JICUSHUN U/ UITN
npodunrakTuke OUMOIIPHOro paccTpoiicTea I THna nenpeccuBHOM,
rUNOMaHUaKAIbHOM, MAHHAKAIBHON U CMELIaHHOW POPMBI; OUTIONSIPHOTO
paccrpoiictsa Il Tuna; AenpecCUBHBIX PaCCTPOUCTB, TAKUX KAK €IMHUYHBIN
IeNpeCcCUBHBINA 3MTU30]] UK PEKYPPEHTHOE OONbIIOE AEMPECCUBHOE PACCTPOICTBO,

HeOOJIbILIOe IeTPECCHBHOE PACCTPONUCTBO, NEPECCHBHOE PACCTPONCTBO C
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MOCJIEPOIOBBIM HAYAJIOM, AEMPECCHBHBIE PACCTPOMCTBA C MCUXOTHYECKUMHU
cuMnToMamu; OOJBIIOrO IEMPECCHBHOTO PACCTPOMCTBA ¢ MM 0€3 COMPOBOXKAAIOIIETO
TPEBOKHOTO AUCTPECCA, CMECIIAHHBIX HpOfIBJ’IeHHfI, MCEJIAHXOJINYECKHUX HpOHBJ’IeHHﬁ,
ATUMUYHBIX MPOSIBJICHUN, COOTBETCTBYIOLUIMX HACTPOSHUIO NICUXOTUUYECKUX
NPOSIBJIEHHUH, HE COOTBETCTBYIOLIUX HACTPOCHUIO MCUXOTUYECKUX MPOSBICHUH,

KaTaTOHHH.

9. CoenuHenue no Jr0OOMY U3 NMYHKTOB | - 8, OTIMUaKOLIEECs TEM, YTO

COCAUHECHUE TPUHUMAKOT B JOMOJIHCHUE K JICUCHUIO APYTIUM aHTUAENIPECCAHTOM.

10. Coenunenue no 1r0OOMY U3 MyHKTOB | - 9, oTnUUarOIIEeCs TEM, 4TO

COCAUHECHUEC TIPUHUMAKOT B JOMOJHEHUE K HOBeI[eH‘{eCKOfI TCpanunu.

I1. dapmareBTUYECKAsT KOMIIO3UIIUs, COJepIKalias COeJUHEHHE TI0 TI0OOMY
U3 MyHKTOB | - 6 uiau ero gapManeBTUYECKH IPUEMIIEMYIO COJIb B CMECH C

(dapMaLeBTHYECKU TPUEMJIEMBIM aIbIOBAHTOM, pa30aBUTEIEM H/UIIH HOCHTEJIEM.
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